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introduction 


National Semiconductor has added many new 
transistors and product families since publication 
of the last handbook. Many have already been 
widely acclaimed by users. 

In addition to small signal, bipolar and field effect 
transistors that have been the mainstay of our 
catalog, there are sections for multiple bipolar, 
multiple field effect and power transistors. More 
part numbers will be added as market needs 
expand. 

To keep current on all new National transistors 
please contact your National sales representative 
or franchised distributor and ask to be placed on 
the customer mailing list. 

HOW TO USE THIS CATALOG 

If you know the part/type number 
Turn to the standard parts listing which begins 
on page 9 and find the desired part number. The 
electrical specifications page number will be 
shown. The list also identifies the process num- 
ber from which that product is selected and the 
particular package code in which it is assembled. 
Package codes are cross-referenced to JED EC 
code on page A-19. 

if performance data is required, turn to the 
process data sheet indicated in the standard 
parts listing. Process data sheets are indexed in 
numerical order and begin on page 6-2. 

Refer to the package outlines section beginning 
on page A-14 for complete physical dimensions. 


If you know the application 

Turn to the selector guide and select a potential 
process type. Selector guides as follows: 


GUIDE PAGE 

RF Selector 41 

NPN General Purpose Amplifiers 42 

PNP General Purpose Amplifiers 44 

NPN-RF Amplifier 43 

High Speed Switches 45 

Power Transistors 46 

FET Application 30 


Refer to the process sheet which will give you 
the performance specifications and a reference 
part type. 

To convert a metal can transistor to a molded 
epoxy type, find the equivalent part number on 
page 25. 

To convert a TO-105/TO-1Q6 product type to a 
molded epoxy type, find the correct part number 
on page 26. 

if you are looking for a JAN/JANTX/JANTXV 
type, a complete product listing for bipolar and 
junction FET types is on page 23. 

If none of the above work, refer to the Table of 
Contents which contains all NSC part types organ- 
ized by general applications. 

In desperation— call your local National represen- 
tative or field office. 
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Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

2N697 

1-15 

20 

04 

2N2219JTX 

1-16 

20 

04 

2N2722 

1-51 

07 

30 

2N699 

1-28 

12 

10 

2N2219JTXV 

1-16 

20 

04 

2N2857 

1-6 

42 

25 

2N706 

1-2 

21 

18 

2N2219A 

1-16 

20 

04 

2N2857J 

1-6 

42 

25 

2N706J 

1-2 

21 

02 

2N2219AJ 

1-16 

20 

04 

2N2857JTX 

1-6 

42 

25 

2N708 

1-2 

22 

18 

2N2219AJTX 

1-16 

20 

04 

2N2857JTXV 

1-6 

42 

25 

2N718 

1-15 

20 

02 

2N2219AJTXV 

1-16 

20 

04 

2N2894 

2-2 

64 

18 

2N718A 

1-15 

20 

02 

2N2221 

1-16 

20 

02 

2N2894A 

2-2 

64 

18 

2N722 

2-8 

63 

02 

2N2221J 

1-17 

20 

02 

2N2903 

1-51 

07 

30 

2N743 

1-2 

21 

18 

2N2221JTX 

1-17 

20 

02 

2N2903A 

1-51 

07 

30 

2N744 

1-2 

21 

18 

2N2221 JTXV 

1-17 

20 

02 

2N2904 

2-9 

63 

04 

2N753 

1-2 , 

21 

18 

2N2221A 

1-17 

20 

02 

2N2904J 

2-9 

63 

04 

2N760 

1-11 

07 

02 

2N2221AJ 

1-17 

20 

02 

2N2904JTX 

2-9 

63 

04 

2N760A 

1-11 

07 

02 

2N2221 AJTX 

1-17 

20 

02 

2N2904JTXV 

2-9 

63 

04 

2N834 

1-2 

21 

18 

2N2221 AJTXV 

1-17 

20 

02 

2N2904A 

2-9 

63 

04 

2N869 

2-2 

64 

18 

2N2222 

1-17 

20 

02 

2N2904AJ 

2-9 

63 

04 

2N869A 

2-2 

64 

18 

2N2222J 

1-17 

20 

02 

2N2905AJTX 

2-9 

63 

04 

2N915 

1-15 

23 

02 

2N2222JTX 

1-17 

20 

02 

2N2904 AJTXV 

2-9 

63 

04 

2N916 

1-15 

23 

02 

2N2222JTXV 

1-17 

20 

02 

2N2905 

2-9 

63 

04 

2N917 

1-6 

43 

25 

2N2222A 

1-17 

20 

02 

2N2905J 

2-9 

63 

04 

2N918 

1-6 

43 

25 

2N2222AJ 

1-17 

20 

02 

2N2905JTX 

2-9 

63 

04 

2N918J 

1-6 

43 

25 

2N2222AJTX 

1-17 

20 

02 

2N2905JTXV 

2-9 

63 

04 

2N918JTX 

1-6 

43 

25 

2N2222AJTXV 

1-17 

20 

02 

2N2905A 

2-9 

63 

04 

2N918JTXV 

1-6 

43 

25 

2N2243 

1-29 

12 

10 

2N2905AJ 

2-10 

63 

04 

2N929 

1-11 

07 

02 

2N2243A 

1-29 

12 

10 

2N2905AJTX 

2-10 

63 

04 

2N929A 

1-11 

07 

02 

2N2270 

1-29 

12 

10 

2N2905AJTXV 

2-10 

63 

04 

2N929J 

1-11 

07 

02 

2N2369 

1-2 

21 

18 

2N2906 

2-10 

63 

02 

2N929JTX 

1-11 

07 

02 

2N2369A 

1-2 

21 

18 

2N2906J 

2-10 

63 

02 

2N930 

1-11 

07 

02 

2N2369AJ 

1-2 

21 

02 

2N2906JTX 

2-10 

63 

02 

2N930A 

1-11 

07 

02 

2N2369AJTX 

1-2 

21 

02 

2N2906JTXV 

2-10 

63 

02 

2N930J 

1-11 

07 

02 

2N2369AJTXV 

1-2 

21 

02 

2N2906A 

2-10 

63 

02 

2N930JTX 

1-11 

07 

02 

2N2453 

1-51 

07 

30 

2N2906AJ 

2-10 

63 

02 

2N956 

1-15 

20 

02 

2N2453A 

1-51 

07 

30 

2N2906AJTX 

2-10 

63 

02 

2N981 

1-11 

07 

02 

2N2484 

1-11 

07 

02 

2N2906AJTXV 

2-10 

63 

02 

2N995 

2-2 

64 

18 

2N2484J 

1-11 

07 

02 

2N2907 

2-10 

63 

02 

2N995A 

2-2 

64 

18 

2N2484JTX 

1-11 

07 

02 

2N2907J 

2-10 

63 

02 

2N1132 

2-8 

63 

04 

2N2484JTXV 

1-11 

07 

02 

2N2907JTX 

2-10 

63 

02 

2N1420 

1-15 

20 

04 

2N2504 

1-12 

07 

02 

2N2907JTXV 

2-10 

63 

02 

2N1566 

1-15 

20 

04 

2N2509 

1-11 

07 

02 

2N2907A 

2-10 

63 

02 

2N1613 

1-15 

20 

04 

2N2510 

1-11 

07 

02 

2N2907AJ 

2-11 

63 

02 

2N1711 

1-15 

20 

04 

2N2511 

1-12 

07 

06 

2N2907AJTX 

2-11 

63 

02 

2N2017 

1-28 

12 

10 

2N2586 

1-12 

07 

02 

2N2907 AJTXV 

2-11 

63 

02 

2N2102 

1-28 

12 

10 

2N2604 

2-6 

62 

06 

2N2913 

1-51 

07 

30 

2N2192 

1-28 

12 

10 

2N2604J 

2-6 

62 

06 

2N2914 

1-51 

07 

30 

2N2192A 

1-28 

12 

10 

2N2604JTX 

2-6 

62 

06 

2N2915 

1-52 

07 

30 

2N2193 

1-28 

12 

10 

2N2604JTXV 

2-6 

62 

06 

2N2915A 

1-52 

07 

30 

2N2193A 

1-28 

12 

10 

2N2605 

2-6 

62 

06 

2N2916 

1-52 

07 

30 

2N2195 

1-28 

12 

10 

2N2605J 

2-6 

62 

06 

2N2916A 

1-52 

07 

30 

2N2195A 

1-28 

12 

10 

2N2605JTX 

2-6 

62 

06 

2N2917 

1-52 

07 

30 

2N2218 

1-15 

20 

04 

2N2605JTXV 

2-6 

62 

06 

2N2918 

1-52 

07 

30 

2N2218J 

1-15 

20 

04 

2N2639 

1-51 

07 

30 

2N2919 

1-52 

07 

30 

2N2218JTX 

1-15 

20 

04 

2N2640 

1-51 

07 

3.0 

2N2919A 

1 52 

07 

30 

2N2218JTXV 

1-15 

20 

04 

2N2641 

1-51 

07 

30 

2N2920 

1-52 

07 

30 

2N2218A 

1-16 

20 

04 

2N2642 

1-51 

07 

30 

2N2920J 

1-52 

07 

30 

2N2218AJ 

1-16 

20 

04 

2N2643 

1-51 

07 

30 

2N2920JTX 

1-52 

07 

30 

2N2218AJTX 

1-16 

20 

04 ' 

2N2644 

1-51 

07 

30 

2N2920JTXV 

1-52 

07 

27 

2N2218AJTXV 

1-16 

20 

04 

2N2696 

2-8 

63 

02 

2N2920A 

1-52 

07 

30 

2N2219 

1-16 

20 

04 

2N2712 

1-17 

27 

74 

2N2923 

1-18 

04 

74 

2N2219J 

1-16 

20 

04 

2N2714 

1-18 

27 

74 

2N2924 

1-18 

04 

74 
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Device 

Page 

Process 

Pkg.. 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

2N2925 

1-18 

04 

74 

2N3302 

1-18 

20 

02 

2N3568 

1-31 

12 

72 

2N2926 

1-18 

04 

74 

2N3304 

2-3 

65 

18 

2N3569 

1-31 

14 

72 

2N2972 

1-52 

07 

08 

2N3347 

2-33 

62 

30 

2N3576 

2-3 

64 

18 

2N2973 

1-52 

07 

08 

2N3348 

2-33 

62 

30 

2N3587 

1-53 

07 

30 

2N2974 

1-53 

07 

08 

2N3349 

2-33 

62 

30 

2N3600 

1-7 

42 

25 

2N2975 

1-53 

07 

08 

2N3350 

2-33 

62 

30 

2N3605 

1-3 

21 , 

74 

2N2976 

1-53 

07 

08 

2N3351 

2-33 

62 

30 

2N3606 

1-3 

21 

74 

2N2977 

1-53 

07 

08 

2N3352 

2-33 

62 

30 

2N3607 

1-3 

21 

74 

2N2978 

1-53 

07 

08 

2N3390 

1-18 

04 

74 

2N3634 

2-19 

73 

10 

2N2979 

1-53 

07 

08 

2N3391 

1-18 

04' 

74 

2N3634J 

2-19 

73 

09 

2N3009 

1-2 

22 

18 

2N3391A 

1-19 

04 

74 

2N3634JTX 

2-19 

73 

09 

2N3011 

1-2 

21 

18 

2N3392 

1-19 

04 

74 

2N3635 

2-19 

73 

10 

2N3012 

2-2 

64 

18 

2N3393 

1-19 

04 

74 

2N3635 

2-19 

73 

09 

2N3013 

1-2 

22 

18 

2N3394 

1-19 

04 

74 

2N3635JTX 

2-19 

73 

09 

2N3015 

1-2 

25 

17 

2N3395 

1-19 

04 

74 

2N3636 

2-19 

73 

10 

2N3019 

1-29 

12 

10 

2N3396 

1-19 

04 

74 

2N3636J 

2-19 

73 

09 

2N3019J 

1-29 

12 

09 

2N3397 

1-19 

04 

74 

2N3636JTX 

.2-19 

73 

09 

2N3019JTX 

1-29 

12 

09 

2N3398 

1-19 

04 

74 

2N3637 

2-19 

73 , 

10 

2N3019JTXV 

1-29 

12 

16 

2N3414 

1-19 

19 

74 

2N3637J 

2-19 

73 

09 

2N3020 

1-30 

12 

10 

2N3415 

1-19 

04 

74 

2N3637JTX 

2-19 

73 

09 

2N3053 

1-30 

12 

10 

2N3416 

1-19 

04 

74 

2N3638 

2-12 

63 

72 

2N3072 

2-11 

63 

04 

2N3417 

1-19 

04 

74 

2N3638A 

2-13 

63 

72 

2N3073 

2-11 

63 

02 

2N3444 

1-3 

25 

17 

2N3639 

2-3 

65 

72 

2N3107 

1-30 

12 

10 

2N3451 

2-3 

65 

18 

2N3640 

2-3 

65 

72 

2N3108 

1-30 

12 

10 

2N3467 

2-3 

70 

17 

2N3641 

1-19 

19 

72 

2N3109 

1-30 

12 

10 

2N3468 

2-3 

70 

17 

2N3642 

1-19 

19 

72 

2N3110 

1-30 

14 

10 

2N3478 

1-6 

42 

25 

2N3643 

1-19 

19 

72 

2N3114 

i-30 

08 

10 

2N3498 

1-30 

08 

10 

2N3644 

2-13 

63 

72 

2N3115 

1-18 

20 

02 

2N3498J 

1-30 

08 

09 

2N3646 

1-3 

22 

72 

2N3116 

1-18 

20 

02 

2N3498JTX 

1-30 

08 

09 

2N3662 

1-7 

43 

74 

2N3117 

1-12 

07 

02 

2N3498JTXV 

1-30 

08 

09 

2N3663 

1-7 

43 

74 

2N3120 

2-11 

63 

04 

2N3499 

1-30 

08 

10 

2N3665 

1-31 

12 

10 

2N3121 

2-11 

63 

02 

2N3499J 

1-31 

08 

09 

2N3666 

1-32 

12 

10 

2N3133 

2-11 

63 

04 

2N3499JTX 

1-31 

08 

09 

2N3678 

1-19 

20 

04 

2N3134 

2-11 

63 

04 

2N3499JTXV 

1-31 

08 

09 

2N3691 

1-20 

23 

72 

2N3135 

2-11 

63 

02 

2N3500 

1-31 

08 

10 

2N3692 

1-20 

23 

72 

2N3136 

2-11 

63 

02 

2N3500J 

1-31 

08 

09 

2N3693 

1-20 

27 

72 

2N3209 

2-2 

64 

18 

2N3500JTX 

1-31 

08 

09 

2N3694 

1-20 

27 

72 

2N3244 

2-2 

70 

17 

2N3500JTXV 

1-31 

08 

09 

2N3700 

1 32 

12 

02 

2N3245 

2-2 

70 

17 

2N3501 

1-31 

08 

10 

2N3700J 

1-32 

12 

02 

2N3246 

1-12 

07 

02 

2N3501J 

1-31 

08 

09 

2N3700JTX 

1-32 

12 

02 

2N3248 

2-2 

64 

18 

2N3501JTX 

1-31 

08 

09 

2N3700JTXV 

1-32 

12 

02 

2N3249 

2-2 

64 

18 

2N3501 JTXV 

1-31 

08 

09 

2N3702 

2-13 

63 

74 

2N3250 

2-11 

69 

02 

2N3502 

2-12 

63 

04 

2N3703 

2-13 

63 

74 

2N3250A 

2-11 

69 

02 

2N3503 

2-12 

63 

04 

2N3704 

1-20 

13 

74 

2N3250AJ 

2-12 

69 

02 

2N3504 

2-12 

63 

02 

2N3705 

1-20 

13 

74 

2N3250AJTX 

2-12 

69 

02 

2N3505 

2-12 

63 

02 

2N3706 

1-20 

13 

74 

2N3250AJTXV 

2-12 

69 

02 

2N3545 

2-3 

64 

18 

2N3707 

1-12 

07 

74 

2N3251 

2-12 

69 

02 

2N3546 

2-3 

64 

18 

2N3708 

1-12 

07 

74 

2N3251A 

2-12 

69 

02 

2N3547 

2-6 

62 

02 

2N3709 

1-12 

07 

74 

2N3251AJ 

2-12 

69 

02 

2N3548 

2-6 

62 

02 

2N3710 

1-12 

07 

74 

2N3251 AJTX 

2-12 

69 

02 

2N3549 

2-6 

62 

02 

2N3711 

1-12 

07 

74 

2N3251 AJTXV 

2-12 

69 

02 

2N3550 

2-6 

62 

02 

2N3721 

1-20 

27 

74 

2N3252 

1-2 

25 

17 

2N3563 

1-7 

43 

72 

2N3724 

1-3 

25 

17 

2N3253 

1-3 

.25 

17 

2N3564 

‘1-7 

43 

72 

2N3724A 

1-3 

25 

17 

2N3299 

1-18 

20 

04 

2N3565 

1-12 

07 

72 

2N3725 

1-3 

25 

17 

2N3300 

1-18 

20 

04 

2N3566 

1-31 

14 

72 





2N3301 

1-18 

20 

02 

2N3567 

1-31 

14 

72 
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Transistor Standard Parts List (Continued) 


Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

2 N 3725 A 

1-4 

25 

17 

2N4023 

2-36 

62 

30 

2N4400 

1-21 

13 

72 

2N3726 

2-33 

62 

30 

2N4024 

2-36 

62 

30 

2N4401 

1-21 

13 

72 

2N3727 

2-33 

62 

30 

2N4025 

2-36 

62 

30 

2N4402 

2-14 

63 

72 

2N3742 

1-32 

48 

10 

2N4030 

2-20 

67 

10 

2N4403 

2-14 

63 

72 

2N3793 

1-20 

13 

74 

2N4031 

2-20 

67 

10 

2N4409 

1-13 

07 

72 

2N3794 

1-20 

13 

74 

2N4032 

2-20 

67 

10 

2fM4410 

1-13 

07 

72 

2N3799 

2-6 

62 

02 

2.M4033 

2-20 

67 

10 

2N4424 

1-26 

04 

74 

2N3800 

2-34 

62 

08 

2N4036 

2-20 

67 

10 

2N4916 

2-14 

66 

72 

2N3806 

2-34 

62 

30 

2i\14037 

2-20 

67 

10 

2N4917 

2-14 

66 

72 

2N3807 

2-34 

62 

30 

2M4047 

1-4 

25 

17 

2N4918 

2-26 

3C 

38 

2N3808 

2-34 

62 

30 

2N4058 

2-7 

62 

74 

2N4919 

2-26 

3C 

38 

2N3809 

2-34 

62 

30 

2N4059 

2-7 

62 

74 

2N4920 

2-26 

3C 

38 

2N3810 

2-34 

62 

30 

2N4061 

2-7 

62 

74 

2N4921 

1-40 

2C 

38 

2N3810J 

2-34 

62 

30 

2N4062 

2-7 

62 

74 

2N4922 

1-40 

2C 

38 

2N3810JTX 

2-34 

62 

30 

2N4121 

2-13 

66 

72 

2N4923 

1-40 

2C 

38 

2N3810JTXV 

2-34 

62 

30 

2N4122 

2-13 

66 

72 

2N4924 

1-32 

12 

10 

2N3810A 

2-35 

62 

30 

2N4123 

1-21 

23 

72 

2N4926 

1-32 

48 

10 

2N3811 

2-35 

62 

30 

2N4124 

1-21 

23 

72 

2N4927 

1-32 

48 

10 

2N3811J 

2-35 

62 

30 

2N4125 

2-13 

66 

72 

2N4944 

1-26 

19 

72 

2N3811JTX 

2-35 

62 

30 

2N4126 

2-13 

66 

72 

2N4945 

1-26 

19 

72 

2N3811JTXV 

2-35 

62 

30 

2N4134 

1-7 

44 

25 

2N4946 

1-26 

19 

72 

2N3811A 

2-35 

62 

30 

2N4140 

1-21 

19 

72 

2N4951 

1-26 

13 

74 

2 N 382 5 

1-7 

43 

74 

2N4141 

1-21 

19 

72 

2N4952 

1-26 

13 

74 , 

2N3827 

1-20 

27 

74 

2N4142 

2-13 

63 

72 

2N4953 

1-26 

13 

74 

2N3858 

1-20 

27 

74 

2N4143 

2-13 

63 

72 

2N4954 

1-26 

13 

74 

2N3858A 

M2 

07 

74 

2N4208 

2-3 

65 

18 

2N4964 

2-8 

62 

72 

2N3859 

1-20 

27 

74 

2N4209 

2-3 

65 

18 

2N4965 

2-8 

62 

72 

2N3859A 

1-12 

07 

74 

2N4234 

2-20 

67 

10 

2N4966 

1-13 

07 

72 

2N3860 

1-20 

27 

74 

2N4235 

2-20 

67 

10 

2N4967 

M3 

07 

72 

2N3877 

1-12 

07 

74 

2N4236 

2-20 

67 

10 

2N4968 

1-13 

07 

72 

2N3877A 

1-13 

07 

74 

2N4237 

1-32 

14 

10 

2N4969 

1-26 

19 

72 

2N3900 

1-13 

07 

74 

2N4248 

2-7 

62 

72 

2N4970 

1-26 

19 

72 

2N3900A 

M3 

07 

74 

2N4249 

2-7 

62 

72 

- 2N4971 

2-14 

63 

72 

2N3901 

1-13 

07 

74 

2N4250 

2-7 

62 

72 

2N4972 

2-14 

63 

72 

2N3903 

1-20 

23 

72 

2N4250A 

2-7 

62 

72 

2N5022 

2-4 

70 

17 

2N3904 

1-20 

23 

72 

2N4252 

1-7 

42 

25 

2N5023 

2-4 

70 

17 

2N3905 

2-13 

66 

72 

2N4258 

2-3 

65 

72 

2N5030 

1-4 

21 

74 

2 N 3906 

2-13 

66 

72 

2N4258A 

2-3 

65 

72 

2N5056 

2-4 

64 

18 

2N3907 

1-53 

07 

30 

2N4259 

1-7 

42 

25 • 

2M5057 

2-4 

64 

18 

2N3908 

1-53 

07 

30 

2N4274 

1-4 

21 

72 

2N5086 

2-8 

62 

72 

2N3932 

1-7 

42 

25 

2N4275 

1-4 

21 

72 

2N5087 

2-8 

62 

72 

2N3933 

1-7 

42 

25 

2N4286 

1-13 

07 

74 

1 2 N 5088 

1-13 

07 

72 

2N3945 

1-32 

12 

10 

2IM4287 

1-13 

07 

74 

2N5089 

1-13 

07 

72 

2N3946 

1-21 

23 

02 

2N4288 

2-7 

62 

74 

2N5127 

1-26 

27 

72 

2N3947 

1-21 

,23 

02 

2N4289 

2-7 

62 

74 

2N5128 

1-26 

19 

72 

2W3962 

2-6 

62 

02 

2N4290 

2-13 

63 

74 

2N5129 

1-26 

19 

72 

2N3963 

2-7 

62 

02 

2N4291 

2-14 

63 

74 

2N5130 

1-7 

43 

72 

2N3964 

2-7 

62 

02 

2N4292 

1-7 

43 

74 

2N5131 

1-26 

27 

72 

2N3965 

2-7 

62 

02 

2N4293 

1-7 

43 

74 

2N5132 

1-26 

27 

72 

2N4013 

1-4 

25 

02 

2N4294 

1-4 

21 

74 

2N5133 

1-13 

07 

72 

2N4014 

1-4 

25 

02 

2N4295 

1-4 

21 

74 

2N5134 

1-4 

21 

72 

2M4G15 

2-35 

62 

30 

2N4314 

2-20 

67 

10 

2N5135 

1-26 

19 

72 

2N4016 

2-35 

62 

30 

2N4354 

2-20 

67 

72 

2N5136 

1-26 

19 

72 

2N4017 

2-35 

62 

30 

2N4355 

2-20 

67 

72 

2N5137 

1-27 

19 

72 

2W4018 

2-36 

62 

30 

2N4356 

2-21 

67 

72 

2N5138 

2-14 

66 

72 

2N4019 

2-36 

62 

30 

2N4384 

1-13 

07 

02 

2N5139 

2-14 

66 

72 

2M4020 

2-36 

62 

30 

2N4386 

1-13 

07 

02 

2N5140 

2-4 

65 

72 

2N4021 

2-36 

62 

30 





2N5142 

2-14 

63 

72 
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Transistor Standard Parts List 


Transistor Standard Parts List (Continued) 


Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

2N5143 

2-14 

63 

72 

2N5817 

2-15 

63 

77 

2SC399 

4-2 

44 

25 

2N5172 

1-27 

04 

74 

2N5910 

2-4 

65 

72 

2SC454 

4-2 

27 

74 

2N5179 

1-7 

42 

25 

2N6034 

2-26 

3J 

38 

2SC458 

4-2 

27 

74 

2N5180 

1-7 

42 

25 

2N6035 

2-26 

3J 

38 

2SC460 

4-2 

27 

74 

2N5189 

1-4 

25 

17 

2N6036 

2-26 

3J 

38 

2SC461 

4-2 

27 

74 

2N5190 

1-40 

2E 

38 

2N6037 

1-42 

2J 

38 

2SC463 

4-2 

44 

25 

2N5191 

1-40 

2E 

38 

2N6038 

1-42 

2J 

38 

2SC464 

4-2 

42 

25 

2N5192 

1-41 

2E 

38 

2N6039 

1-42 

2J 

38 

2SC466 

4-2 

42 

25 

2N5193 

2-26 

3E 

38 

2N6098 

1-42 

4A 

37 

2SC495 

4-2 

14 

38 

2N5194 

2-26 

3E 

38 

2N6099 

1-42 

4A 

37 

2SC535 

4-2 

42 

74 

2N5195 

2-26 

3E 

38 

2N6100 

1-42 

4A 

37 

2SC536NP 

6-4 

04 

74 

2N5209 

1-14 

07 

72 

2N6101 

1-42 

4A 

37 

2SC562 

4-3 

45 

28 

2N5210 

1-14 

07 

72 

2N6102 

1-42 

4A 

37 

2SC563 

4-3 

47 

28 

• 2N5219 

1-27 

27 

72 

2N6103 

1-42 

4A 

37 

2SC644 

4-3 

04 

74 

2N5220 

1-27 

13 

72 

2N6106 

2-26 

5E(3E) 

37 

2SC682 

4-3 

44 

25 

2N5221 

2-14 

63 

72 

2N6107 

2-26 

5E(3E) 

37 

2SC683 

4-3 

44 

25 

2N5222 

1-7 

49 

71 

2N6108 

2-26 

5E(3E) 

37 

2SC684 

4-3 

42 

74 

2N5223 

1-27 

27 

72 

2N6109 

2-26 

5E(3E) 

37 

2SC717 

4-3 

43 

74 

2N5224 

1-5 

21 

72 

2N6110 

2-26 

5E(3E) 

37 

2SC733 

4-3 

04 

74 

2N5225 

1-27 

13 

72 

2N6111 

2-27 

5E(3E) 

37 

2SC735 

4-3 

19 

74 

2N5226 

2-14 

63 

72 

2N6121 

1-42 

4E(2E) 

37 

2SC761 

4-3 

41 

25 

2N5227 

2-8 

62 

72 

2N6122 

1-43 

4E(2E) 

37 

2SC762 

4-3 

41 

25 

2N5232 

1-14 

07 

74 

2N6123 

1-43 

4E(2E) 

37 

2SC784 

4-3 

42 

74 

2N5232A 

1-14 

07 

74 

2N6124 

2-27 

5E(3E) 

37 

2SC785 

4-3 

42 

74 

2N5293 

1-41 

4E(2E) 

37 

2N6125 

2-27 

5E(3E) 

37 

2SC828 

4-3 

04 

74 

2N5294 

1-41 

4E(2E) 

37 

2N6126 

2-27 

5E(3E) 

37 

2SC829 

4-3 

23 

74 

2N5295 

1-41 

4E(2E) 

37 

2N6129 

1-43 

4E(2E) 

37 

2SC947 

4-3 

41 

25 

2N5296 

1-41 

4E(2E) 

37 

2N6130 

1-43 

4E(2E) 

37 

2SC1047 

4-3 

42 

74 

2N5297 

1-41 

4E(2E) 

37 

2N6131 

1-43 

4E(2E) 

37 

2SC1117 

4-3 

41 

25 

2N5298 

1-41 

4E(2E) 

37 

2N6132 

2-27 

5E(3E) 

37 

2SC1205 

4-4 

27 

74 

2N5305 

1-50 

05 

74 

2N6133 

2-27 

5E(3E) 

37 

2SC1215 

4-4 

42 

74 

2N5306 

1-50 

05 

74 

2N6134 

2-27 

5E(3E) 

37 

2SC1306 

4-4 

35 

37 

2N5307 

1-50 

05 

74 

2N6288 

1-43 

4E(2E) 

37 

2SC1318 

4-4 

62 

74 

2N5308 

1-50 

05 

74 

2N6289 

1-43 

4E(2E) 

37 

2SC1335 

4-4 

04 

74 

2N5355 

2-14 

63 

74 

2N6290 

1-43 

4E(2E) 

37 

2SC1342 

4-4 

23' 

74 

2N5365 

2-14 

63 

74 

2N6291 

1-43 

4E(2E) 

37 

2SC1344 

4-4 

04 

74 

2N5366 

2-15 

63 

74 

2N6292 

1-43 

4E(2E) 

37 

2SC1359 

4-4 

23 

74 

2N5400 

2-15 

74 

72 

2N6293 

1-43 

4E(2E) 

37 

2SC1678 

4-4 

35 

37 

2N5401 

2-15 

74 

72 

2N6386 

1-43 

2J 

37 

2SC1760 

4-4 

14 

35 

2N5490 

1-41 

4E(2E) 

37 

2N6486 

1-43 

4A 

37 

40235 

1-7 

42 

25 

2N5491 

1-41 

4E(2E) 

37 

2N6487 

1-43 

4A 

37 

40236 

1-7 

42 

25 

2N5492 

1-41 

4E(2E) 

37 

2N6488 

1-43 

4A 

37 

40237 

1-7 

42 

25 

2N5493 

1-41 

4E(2E) 

37 

2N6489 

2-27 

5A 

37 

40238 

1-8 

42 

25 

2N5494 

1-41 

4E(2E) 

37 

2N6490 

2-27 

5A 

37 

40239 

1-8 

42 

25 

2N5495 

1-41 

4E(2E) 

37 

2N6491 

2-27 

5A 

37 

40240 

1-8 

42 

25 

2N5496 

1-41 

4E(2E) 

37 

2N6554 

2-21 

78 

35 

40242 

1-8 

42 

25 

2N5497 

1-41 

4E(2E) 

37 

2N6555 

2-21 

78 

35 

40243 

1-8 

42 

25 

2N5550 

1-27 

16 

72 

2N6556 

' 2-21 

78 

35 

40244 

1-8 

42 

25 

2N5551 

1-27 

16 

72 

2SA719 

4-2 

63 

74 

40245 

1-8 

42 

25 

2N5655 

1-42 

36 

38 

2SA738 

4-2 

77 

38 

40246 

1-8 

42 

25 

2N5656 

1-42 

36 

38 

2SC313 

4-2 

42 

25 

40314 

1-33 

12 

10 

2N5657 

1-42 

36 

38 

2SC372 

4-2 

27 

74 

40319 

2-21 

67 

10 

2N5769 

1-5 

21 

72 

2SC380 

4-2 

23 

74 

40321 

1-33 

48 

10 

2N5770 

1-7 

43 

72 

2SC385 

4-2 

43 

74 

92PE37A 

1-33 

38 

90 

2N5771 

2-4 

65 

72 

2SC387 

4-2 

43 

74 

92PE37B 

1-33 

38 

90 

2N5772 

1-5 

22 

72 

2SC388 , 

4-2 

46 

74 

92PE37C 

1-33 

38 

90 

2N5816 

1-27 

13 

77 

2SC394 

4-2 

23 

74 

92PE77A 

2-21 

78 

90 




. 

2SC398 

4-2 

44 

25 

92PE77B 

2-21 

78 

90 
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Transistor Standard Parts List (Continued) 


Device 

Page 

Process 

Pkg. 1 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

92PE77C 

2-21 

78 

90 

BC169C 

3-4 

04 

74 

BC238B-92 

3-9 

04 

77 

92PE487 

1-33 

48 

90 

BC177 

3-4 

71 

02 

BC238C-92 

3-9 

04 

77 

92PE488 

1-33 

48 

90 

BC177A 

3-4 

71 

02 

BC239-92 

3-9 

04 

77 

92PE489 

1-33 

48 

90 

BC177B 

3-4 

71 

02 

BC239B-92 

3-9 

04 

77 

92PU01 

1-33 

37 

91 

BC177VI 

3-4 

71 

02 

BC239C-92 

3-9 

04 

77 

92PU01A 

1-33 

37 

91 

BC178 

3-4 

71 

02 

BC261A 

3-9 

71 

02 

92PU05 

1-34 

39 

91 

BC178A 

3-4 

71 

02 

BC261B 

3-10 

71 

02 

92PU06 

1-34 

39 

91 

BC178B 

3-4 

71 

02 

BC262A 

3-10 

71 

02 

92PU10 

1-34 

48 

91 

BC179 

3-4 

71 

02 

BC262B 

3-10 

71 

02 

92PU45 

1-50 

05 

91 

BC179A 

3-4 

71 

02 

BC263A 

3-10 

71 

02 

92PU45A 

1-50 

05 

91 

BC179B 

3-5 

71 

02 

BC263B 

3-10 

71 

02 

92PU51 

2-21 

77 

91 

BC182 

3-5 

04 

77 

BC307-92 

3-10 

71 

77 

92PU51A 

2-21 

77 

91 

BC182A 

3-5 

04 

77 

BC307A-92 

3-10 

71 

77 

92PU55 

2-21 

79 

91 

BC182B 

3-5 

04 

77 

BC307B-92 

3-10 

71 

77 

92PU56 

2-21 

79 

91 

BC182L 

3-5 

04 

74 

BC308-92 

3-10 

71 

77 

92PU57 

2-22 

79 

91 

BC182LA 

3-5 

04 

74 

BC308A-92 

3-10 

71 

77 

92PU100 

1-34 

39 

91 

BC182LB 

3-5 

04 

74 

BC308B-92 

3-11 

71 

77 

92PU200 

2-22 

79 

91 

BC183 

3-5 

04 

77 

BC308C-92 

3-11 

71 

77 

92PU391 

1-34 

48 

91 

BC183A 

3-5 

04 

77 

BC309-92 

3-11 

71 

77 

92PU392 

1-34 

48 

91 

BC183B 

3-5 

04 

77 

BC309B-92 

3-11 

71 

77 

92PU393 

1-34 

48 

91 

BC183C 

3-5 

04 

77 

BC309C-92 

3-11 

71 

77 

BC107 

3-2 

04 

02 

BC183L 

3-6 

04 

74 

BC317 

3-11 

04 

72 

BC107A 

3-2 

04 

02 

BC183LA 

3-6 

04 

74 

BC317A 

3-11 

04 

72 

BC107B 

3-2 

04 

02 

BC183LB 

3-6 

04 

74 

BC317B 

3-11 

04 , 

72 

BC108 

3-2 

04 

02 

BC183LC 

3-6 

04 

74 

BC318 

3-11 

04 

72 

BC108A 

3-2 

04 

02 

BC184 

3-6 

04 

77 

BC318A 

3-11 

04 

72 

BC108B 

3-2 

04 

02 

BC184B 

3-6 

04 

77 

BC318B 

3-12 

04 

72 

BC108C 

3-2 

04 

02 

BC184C 

3-6 

04 

77 

BC318C 

3-12 

04 

72 

BC109 

3-2 

04 

02 

BC184L 

3-6 

04 

74 

BC319 

3-12 

04 

72 

BC109B 

3-2 

04 

02 

BC184LB 

3-6 

04 

74 

BC319B 

3-12 

04 

72 

BC109C 

3-2 

04 

02 

BC184LC 

3-6 

04 

74 

BC319C 

3-12 

04 

72 

BC140 

3-2 

14 

10 

BC212 

3-6 

63 

77 

BC327 

3-12 

67 

77 

BC 140-6 

3-2 

14 

10 

BC212A 

3-6 

63 

77 

BC327-10 

3-12 

67 

77 

BC140-10 

3-2 

14 

10 

BC212B 

3-6 

63 

77 

BC327-16 

3-12 

67 

77 

BC140-16 

3-2 

14 

10 

BC212L 

3-7 

63 

74 

BC327-25 

3-12 

67 

77 

BC141 

3-2 

14 

10 

BC212LA 

3-7 

63 

74 

BC328 

3-12 

67 

77 

BC141-6 

3-2 

14 

10 

BC212LB 

3-7 

63 

74 

BC328-10 

3-12 

67 

77 

BC141-10 

3-2 

14 

10 

BC213 

3-7 

63 

77 

BC328-16 

3-12 

67 

77 

BC143 

3-2 

63 

03 

BC213A 

3-7 

63 

77 

BC328-25 

3-12 

67 

77 

BC146-1 

3-3 

04 

74 

BC213B 

3-7 

63 

77 

BC337 

3-12 

14 

77 

BC160 

3-3 

67 

10 

BC213C 

3-7 

63 

77 

BC337-10 

3-12 

14 

77 

BC 160-6 

3-3 

67 

10 

BC213L 

3-7 

63 

74 

BC337-16 

3-12 

14 

77 

BC160-10 

3-3 

67 

10 

BC213LA 

3-7 

63 

74 

BC337-25 

3-12 

14 

77 

BC160-16 

3-3 

67 

10 

BC213LB 

3-7 

63 

74 

BC338 

3-13 

14 

77 

BC161 

3-3 

67 

10 

BC213LC 

3-8 

63 

74 

BC338-10 

3-13 

14 

77 

BC161-6 

3-3 

67 

10 

BC214 

3-8 

63 

77 

BC338-16 

3-13 

14 

77 

BC161-10 

3-3 

67 

10 

BC214A 

3-8 

63 

77 

BC338-25 

3-13 

14 

77 

BC161-16 

3-3 

67 

10 

BC214B 

3-8 

63 

77 

BC485 

3-13 

14 

77 

BC167 

3-3 

04 

74 

BC214C 

3-8 

63 

77 

BC485A 

3-13 

14 

77 

BC167A 

3-3 

04 

74 

BC214L 

3-8 

63 

74 

BC485B 

3-13 

14 

77 

BC167B 

3-3 

04 

74 

BC214LB 

3-8 

63 

74 

BC485L 

3-13 

14 

77 

BC168 

3-3 

04 

74 

BC214LC i 

3-8 

63 

74 

BC547 

3-13 

04 

77 

BC168A 

3-3 

04 

74 

BC237-92 

3-8 

04 

77 

BC547A 

3-13 

04 

77 

BC168B 

3-3 

04 

74 

BC237A-92 

3-8 

04 

77 

BC547B 

3-13 

04 

77 

BC168C 

3-4 

04 

74 

BC237B-92 

3-8 

Q4 

77 

BC547C 

3-13 

04 

77 

BC169 

3-4 

04 

74 

BC238-92 

3-9 

04 

77 

BC548 

3-14 

04 

77 

BC169B 

3-4 

04 

74 

BC238A-92 

3-9 

04 

77 

BC548A 

3-14 

04 

77 









BC548B 

3-14 

04 

77 
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Transistor Standard Parts List (Continued) 


Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

BC548C 

3-14 

04 

77 

BD240B 

3-18 

5F(3C) 

37 

BD373A-25 

3-21 

37 

90 

BC549 

3-14 

04 

77 

BD240C 

3-18 

5F(3C) 

37 

BD373B 

3-22 

38 

90 

BC549B 

3-14 

04 

77 

BD241 

3-18 

4F(2C) 

37 

BD373B-10 

3-22 

38 

90 

BC549C 

3-14 

04 

77 

BD241A 

3-18 

4F(2C) 

37 

BD373B-16 

3-22 

38 

90 

BC550 

3-14 

04 

77 

BD241B 

3-18 

4F(2C) 

37 

BD373B-25 

3-22 

38 

90 

BC550B 

3-14 

04 

77 

BD241C 

3-18 

4F(2C) 

37 

BD373C 

3-22 

38 

90 

BC550C 

3-14 

04 

77 

BD242 

3-18 

5E(3E) 

37 

BD373C-6 

3-22 

38 

90 

BC557 

3-14 

71 

77 

BD242A 

3-18 

5E(3E) 

37 

BD373C-10 

3-22 

38 

90 

BC557A 

3-14 

71 

77 

BD242B 

3-19 

5E(3E) 

37 

BD373C-16 

3-22 

38 

90 

BC557B 

3-14 

71 

77 

BD242C 

3-19 

5E(3E) 

37 

BD373D 

3-22 

39 

90 

BC558 

3-15 

71 

77 

BD370A 

3-19 

78 

91 

BD373D-6 

3-22 

39 

90 

BC558A 

3-15 

71 

77 

BD370A-10 

3-19 

78 

91 

BD373D-10 

3-22 

39 

90 

BC558B 

3-15 

71 

77 

BD370A-16 

3-19 

78 

91 

BD375 

3-22 

38 

38 

BC558C 

3-15 

71 

77 

BD370A-25 

3-19 

78 

91 

BD375-6 

3-22 

38 

38 

BC559 

3-15 

71 

77 

BD370B 

3-19 

78 

91 

BD375-10 

3-22 

38 

38 

BC559A 

3-15 

71 

77 

BD370B-10 

3-19 

78 

91 

BD375-16 

3-22 

38 

38 

BC559B 

3-15 

71 

77 

BD370B-16 

3-19 

78 

91 

BD375-25 

3-22 

38 

38 

BC559C 

3-15 

71 

77 

BD370B-25 

3-19 

78 

91 

BD376 

3-22 

78 

38 

BC560 

3-15 

71 

77 

BD370C 

3-19 

78 

91 

BD376-6 

3-22 

78 

38 

BC560A 

3-15 

71 

77 

BD370C-6 

3-19 

78 

91 

BD376-10 

3-22 

78 

38 

BC560B 

3-15 

71 

77 

BD370C-10 

3-19 

78 

91 

BD376-16 

3-23 

78 

38 

BC560C 

3-16 

71 

77 

BD370C-16 

3-19 

78 

91 

BD376-25 

3-23 

78 

38 

BCY56 

3-16 

04 

02 

BD370D 

3-19 

79 

91 

BD377 

3-23 

38 

38 

BCY57 

3-16 

04 

02 

BD370D-6 

3-19 

79 

91 

BD377-6 

3-23 

38 

38 

BCY58 

3-16 

04 

02 

BD370D-10 

3-20 

79 

91 

BD377-10 

3-23 

38 

38 

BCY58-7 

3-16 

04 

02 

BD371A 

3-20 

37 

91 

BD377-16 

3-23 

38 

38 

BCY58-8 

3-16 

04 

02 

BD371A-1Q 

3-20 

37 

91 

BD377-25 

3-23 

38 

38 

BCY58-9 

3-16 

04 

02 

BD371A-16 

3-20 

37 

91 

BD378 

3-23 

78 

38 

BCY58-10 

3-16 

04 

02 

BD371A-25 

3-20 

37 

91 

BD378-6 

3-23 

78 

38 

BCY59 

3-16 

04 

02 

BD371B 

3-20 

38 

91 

BD378-10 

3-23 

78 

38 

BCY59-7 

3-16 

04 

02 

BD371B-10 

3-20 

38 

91 

BD378-16 

3-23 

78 

38 

BCY59-8 

3-16 

04 

02 

BD371B-16 

3-20 

38 

91 

BD378-25 

3-23 

78 

38 

BCY59-9 

3-16 

04 

02 

BD371B-25 

3-20 

38 

91 

BD379 

3-23 

39 

38 

BCY59-10 

3-16 

04 

02 

BD371C 

3-20 

38 

91 

BD379-6 

3-23 

39 

38 

BCY70 

3-17 

71 

02 

BD371C-6 

3-20 

38 

91 

BD379-10 

3-23 

39 

38 

BCY71 

3-17 

71 

02 

BD371C-10 

3-20 

38 

91 

BD379-16 

3-23 

39 

38 

BCY71A 

3-17 

71 

02 

BD371C-16 

3-20 

38 

91 

BD379-25 

3-24 

39 

38 

BCY72 

3-17 

71 

02 

BD371D 

3-20 

39 

91 

BD380 

3-24 

79 

38 

BD135 

3-17 

37 

38 

BD371D-6 

3-20 

39 

91 

BD380-6 

3-24 

79 

38 

BD136 

3-17 

77 

38 

8D371D-10 

3-20 

39 

91 

BD380-10 

3-24 

79 

38 

BD137 

3-17 

38 

38 

BD372A 

3-20 

78 

90 

BD380-16 

3-24 

79 

38 

BD138 

3-17 

78 

38 

BD372A-10 

3-20 

78 

90 

BD380-25 

3-24 

79 

38 

BD139 

3-17 

39 

38 

BD372A-16 

3-20 

78 

90 

BD433 

3-24 

2£ 

38 

BD140 

3-17 

79 

38 

BD372A-25 

3-21 

78 

90 

BD434 

3-24 

3E 

38 

BD201 , 

3-17 

4A 

37 

BD372B 

3-21 

78 

90 

BD435 

3-24 

2E 

38 

BD202 

3-17 

5A 

37 

BD372B-10 

3-21 

78 

90 

BD436 

3-24 

3E 

38 

BD233 

3-17 

2C 

37 

8D372B- 16 

3-21 

78 

90 

BD437 

3-24 

2E 

38 

BD234 

3-18 

3C 

38 

BD372B-25 

3-21 

78 

90 

BD438 

3-24 

3E 

38 

BD235 

3-18 

2C 

38 

BD372C 

3-21 

78 

90 

BD439 

3-24 

2E 

38 

BD236 

3-18 

3C 

38 

BD372C-6 

3-21 

78 

90 

BD440 

3-24 

3E 

38 

BD237 

3-18 

2C 

38 

BD372C-10 

3-21 

78 

90 

BD441 

3-24 

2E 

38 

BD238 

3-18 

3C 

38 

BD372C-16 

3-21 

78 

90 

BD442 

3-25 

3E 

38 

BP 239 

3-18 

4F(2C) 

37 

BD372D 

3-21 

79 

90 

BD533 

3-25 

4E(2E) 

37 

BD239A 

3-18 

4F(2C) 

37 

BD372D-6 

3-21 

79 

90 

BD534 

3-25 

5E(3E) 

37 

BD239B 

3-18 

4F(2C) 

37 

BD372D-10 

3-21 

79 

90 

BD535 

3-25 

4E(2E) 

37 

BD239C 

3-18 

4F(2C) 

37 

BD373A 

3-21 

37 

90 

BD536 

3-25 

5E(3E) 

37 

BD240 

3-18 

5F(3C) 

37 

BD373A-10 

3-21 

37 

90 

BD537 

3-25 

4E(2E) 

37 

BD240A 

3-18 

5F(3C) 

37 

BD373A-16 

3-21 

37 

90 

BD538 

3-25 

5E(3E) 

37 
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Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

BD633 

3-25 

4F(2C) 

37 

BFX86 

3-28 

14 

10 

D40D10 

1-34 

38 

35 

BD634 

3-25 

5F(3C) 

37 

BFX87 

3-29 

63 

04 

D40D11 

1-34 

38 

35 

BD635 

3-25 

4F(2C) 

37 

BFX88 

3-29 

63 

04 

D40D13 

1-34 

38 

35 

BD636 

3-25 

5F(3C) 

37 

BFY72 

3-29 

20 

04 

D40D14 

1-35 

38 

35 

BD637 

3-25 

4F(2C) 

37 

BFY76 

3-29 

07 

02 

D40E1 

1-35 

38 

35 

BD638 

3-25 

5F(3C) 

37 

BSX21 

3-29 

07 

02 

D40E5 

1-35 

38 

35 

BD675 

3-26 

2J 

38 

BSX45-6 

3-29 

14 

10 

D40E7 

1-35 

38 

35 

BD675A 

3-26 

2J 

38 

BSX45-10 

3-29 

14 

10 

D40N1 

1-35 

48 

35 

BD676 

3-26 

3J 

38 

BSX45-16 

3-29 

14 

10 

D40N2 

1-35 

48 

35 

BD676A 

3-26 

3J 

38 

BSX46-6 

3-29 

14 

10 

D40N3 

1-35 

48 

35 

BD677 

3-26 

2J 

38 

BSX46-10 

3-29 

14 

10 

D40N4 

1-35 

48 

35 

BD677A 

3-26 

2J 

38 

BSX46-16 

3-29 

14 

10 

D40N5 

1-35 

48 

35 

BD678 

3-26 

3J 

38 

BSX48 

3-29 

20 

02 

D41D1 

2-22 

78 

35 

BD678A 

3-26 

3J 

38 

BSX88 

3-29 

21 

18 

D41D2 

2-22 

78 

35 

BD679 

3-26 

2J 

38 

BSY38 

3-30 

21 

, 18 

D41D4 

2-22 

78 

35 

BD679A 

3-26 

2J 

38 

BSY39 

3-30 

21 

18 

D41D5 

2-22 

78 

35 

BD680 

3-26 

3J 

38 

BSY51 

3-30 

20 

04 

D41D7 

2-22 

78 

35 

BD680A 

3-26 

3J 

38 

BSY52 

3-30 

20 

04 

D41D8 

2-22 

78 

35 

BD681 

3-26 

2J 

38 

BSY53 

3-30 

20 

04 

D41D10 

2-22 

78 

35 

BD682 

3-26 

3J 

38 

BSY54 

3-30 

20 

04 

D41D11 

2-22 

78 

35 

BD733 

3-26 

4F(2C) 

37 

BSY95A 

3-30 

21 

02 

D41D13 

2-22 

78 

35 

BD734 

3-26 

5E(3E) 

37 

CS9011 

4-4 

27 

72 

D41D14 

2-22 

78 

35 

BD735 

3-26 

4F(2C) 

37 

CS9012 

4-4 

60 

72 

D41E1 

2-22 

78 

35 

BD736 

3-26 

5E(3E) 

37 

CS9013 

4-4 

09 

72 

D41E5 

2-22 

78 

35 

BD737 

3-26 

4F(2C) 

37 

CS9014 

4-4 

04 

72 

D41E7 

2-22 

78 

35 

BD738 

3-26 

5E(3E) 

37 

CS9015 

4-4 

71 

72 

D42C1 

1-35 

37 

36 

BF167 

3-26 

45 

28 

CS9016 

4-4 

44 

72 

D42C2 

1-35 

37 

36 

BF180 

3-26 

41 

25 

CS9018 

4-4 

43 

72 

D42C3 

1-35 

37 

36 

BF181 

3-26 

41 

25 

DH3467CD 

2-4 

70 

40 

D42C4 

1-35 

37 

36 

BF182 

3-26 

41 

25 

DH3467CN 

2-4 

70 

39 

D42C5 

1-35 

37 

36 

BF194 

3-26 

46 

78 

DH3468CD 

2-4 

70 

40 

D42C6 

1-35 

37 

36 

BF195 

3-27 

46 

78 

DH3468CN / 

2-4 

70 

39 

D42C7 

1-36 

38 

36 

BF196 

3-27 

45 

78 

DH3724CD 

1-5 

25 

40 

D42C8 

1-36 

38 

36 

BF197 

3-27 

47 

78 

DH3724CN 

1-5 

25 

39 

D42C9 

1-36 

38 

36 

BF198 

3-27 

45 

78 

DH3725CD 

1-5 

25 

40 

D42C10 

1-36 

38 

36 

BF199 

3-27 

47 

78 

DH3725CN 

1-5 

25 

39 

D42C11 

1-36 

38 

36 

BF200 

3-27 

41 

25 

D40C1 

1-50 

05 

35 

D42C12 

1-36 

38 

36 

BF233-2 

3-27 

49 

71 

D40C2 

1-50 

05 

35 

D43C1 

2-22 

77 

36 

BF233-3 

3-27 

49 

71 

D40C3 

1-50 

05 

35 

D43C2 

2-22 

77 

36 

BF233-4 

3-27 

49 

71 

D40C4 

1-50 

05 

35 

D43C3 

2-22 

77 

36 

BF233-5 

3-27 

49 

71 

D40C5 

1-50 

05 

35 

D43C4 

2-22 

77 

36 

BF240 

3-27 

47 

78 

D40C7 

1-50 

05 

35 

D43C5 

2-23 

77 

36 

BF241 

3-27 

47 

78 

D40C8 

1-50 

05 

35 

D43C6 

2-23 

77 

36 

BF254 

3-27 

46 

78 

D40D1 

1-34 

38 

35 

D43C7 

2-23 

78 

36 

BF255 

3-27 

46 

78 

D40D2 

1-34 

38 

35 

D43C8 

2-23 

78 

36 

BF257 

3-27 

48 

10 

D40D3 

1-34 

38 

35 

D43C9 

2-23 

78 

36 

BF258 

3-27 

48 

10 

D40D4 

1-34 

38 

35 

D43C10 

2-23 

78 

36 

BF259 

3-28 

-48 

10 

D40D5 

1-34 

38 

35 

D43C11 

2-23 

78 

36 

BF457 

3-28 

48 

38 

D40D7 

1-34 

38 

35 

D43C12 

2-23 

78 

36 

BF458 

3-28 

48 

38 

D40D8 

1-34 

38 

35 

D44C1 

1-43 

4F(2C) 

37 

BF459 

3-28 

48 

38 





D44C2 

1-43 

4F(2C) 

37 

BFX13 

3-28 

66 

02 





D44C3 

1-44 

4E(2E) 

37 

BFX29 

3-28 

63 

04 





D44C4 

1-44 

4F(2C) 

37 

BFX30 

3-28 

63 

04 





D44C5 

1-44 

4F(2C) 

37 

BFX37 

3-28 

62 

02 





D44C6 

1-44 

4E(2E) 

37 

BFX65 

3-28 

62 

02 





D44C7 

1-44 

4F(2C) 

37 

BFX84 

3-28 

14 

10 





D44C8 

1-44 

4F(2C) 

37 

BFX85 

3-28 

14 

10 





D44C9 

f 1-44 

4E(2E) 

37 
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Transistor Standard Parts List 


Transistor Standard Parts List (continued) 


Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

D44C10 

1-44 

4F(2C) 

37 

MJE712 

2-29 

79 

38 

MPS3640 

2-4 

65 

72 

D44C11 

1-44 

4E(2E) 

37 

MJE720 

1-45 

37 

38 

MPS3642 

1-24 

19 

72 

D44C12 

1-44 

4E(2E) 

37 

MJE721 

1-45 

38 

38 

MPS3644 

2-15 

63 

72 

D44H1 

1-44 

4A 

37 

MJE722 

1-45 

39 

38 

MPS3645 

2-15 

63 

72 

D44H2 

1-44 

4A 

37 

MJE800 

1-45 

2J 

38 

MPS3646 

1-5 

22 

72 

D44H4 

1-44 

4A 

37 

MJE801 

1-45 

2J 

38 

MPS3693 

1-24 

27 

72 

D44H5 

1-44 

4A 

37 

MJE802 

1-45 

2J 

38 

MPS3694 

1-24 

27 

72 

D44H7 

1-44 

4A 

37 

MJE803 

1-45 

2J 

38 

MPS3702 

2-15 

63 

72 

D44H8 

1-44 

4A 

37 

M PS AO 5 

1-36 

12 

72 

MPS3703 

2-15 

63 

72 

D44H10 

1-44 

4A 

37 

MPSA06 

1-36 

12 

72 

MPS3704 

1-24 

13 

72 

D44H11 

1-44 

4A 

37 

MPSA09 

1-14 

07 

72 

MPS3705 

1-24 

13 

72 

D45C1 

2-27 

5F(3C) 

37 

. MPSA10 

1-23 

27 

72 

MPS3706 

1-24 

13 

72 

D45C2 

2-27 

5F(3C) 

37 

MPSA12 

1-50 

05 

72 

MPS3707 

1-14 

07 

72 

D45C3 

2-27 

5E(3E) 

37 

MPSA13 

1-50 

05 

72 

MPS3708 

1-14 

07 

72 

D45C4 

2-27 

5F(3C) 

37 

MPSA14 

1-50 

05 

72 

MPS3709 

1-14 

07 

72 

D45C5 

2-27 

5F(3C) 

37 

MPSA20 

1-23 

02 

72 

MPS3710 

1-14 

07 

72 

D45C6 

2-27 

5E(3E) 

37 

MPSA42 

1-36 

48 

72 

MPS3711 

1-14 

07 

72 

D45C7 

2-27 

5F(3C) 

37 

MPSA43 

1-36 

48 

72 

MPS3721 

1-24 

23 

72 

D45C8 

2-28 

5F(3C) 

37 

MPSA55 

2-23 

67 

72 

MPS3826 

1-24 

23 

72 

D45C9 

2-28 

5E(3E) 

37 

MPSA56 

2-23 

67 

72 

MPS3827 

1-24 

23 

72 

D45C10 

2-28 

5F(3C) 

37 

MPSA70 

2-8 

62 

72 

MPS4354 

2-23 

67 

72 

D45C11 

2-28 

5E(3E) 

37 

MPSH07 

1-8 

41 

75 

MPS4355 

2-23 

67 

72 

D45C12 

2-28 

5E(3E) 

37 

MPSH08 

1-8 

41 

75 

MPS4356 

2-23 

67 

72 

D45H1 

2-28 

5A 

37 

MPSH10 

1-8 

42 

71 

MPS5172 

1-24 

04 

72 

D45H2 

2-28 

5A 

37 

MPSH11 

1-8 

47 

76 

MPS6507 

1-9 

43 

72 

D45H4 

2-28 

5A 

37 

MPSH19 

1-8 

47 

76 

MPS6511 

1-9 

43 

72 

D45H5 

2-28 

5A 

37 

MPSH20 

1-8 

49 

71 

MPS6512 

1-24 

23 

72 

D45H7 

2-28 

5A 

37 

MPSH24 

1-8 

47 

76 

MPS6513 

1-24 

23 

72 

D45H8 

2-28 

5A 

37 

MPSH30 

1-8 

44 

71 

MPS6514 

1-24 

23 

72 

D45H10 

2-28 

5A 

37 

MPSH31 

1-8 

44 

71 

MPS6515 

1-25 

23 

72 

D45H11 

2-28 

5A 

37 

MPSH32 

1-8 

45 

76 

MPS6516 

2-15 

66 

72 

EN918 

1-8 

43 

72 

MPSH34 

1-8 

47 

76 

MPS6517 

2-15 

66 

72 

EN930 

1-14 

07 

72 

MPSH37 

1-8 

49 

71 

MPS6518 

2-15 

66 

72 

EN2222 

1-23 

19 

72 

MPSL01 

1-23 

16 

72 

MPS6520 

1-25 

04 

72 

EN2369A 

1-5 

21 

72 

MPSL51 

2-15 

14 

72 

MPS6521 

1-25 

04 

72 

EN2484 

1-14 

07 

72 

MPS706 

1-5 

21 

72 

MPS6522 

2-15 

66 

72 

EN2907 

2-15 

63 

72 

MPS834 

1-5 

21 

72 

MPS6523 

2-8 

' 62 

72 

MJE170 

2-28 

77 

38 

MPS2369 

1-5 

21 

72 

MPS6530 

1-25 

13 

72 

MJE171 

2-28 

78 

38 

MPS2711 

1-23 

23 

72 

MPS6531 

1-25 

13 

72 

MJE172 

2-28 

79 

38 

MPS2712 

1-23 

23 

72 

MPS6532 

1-25 

13 

72 

MJE180 

1-45 

37 

38 

MPS2713 

1-5 

21 

72 

MPS6533 

2-16 

63 

72 

MJE181 

1-45 

38 

38 

MPS2714 

1-5 

21 

72 

MPS6534 

2-16 

63 

72 

MJE182 

1-45 

39 

38 

MPS2716 

1-23 

23 

72 

MPS6535 

2-16 

63 

72 

MJE340 

1-45 

36 

38 

MPS2923 

1-23 

04 

72 

MPS6539 

1-9 

42 

71 

MJE341 

1-45 

36 

38 

MPS2924 

1-23 

04 

72 

MPS6540 

1-9 

49 

71 

MJE3439 

1-45 

36 

38 

MPS2925 

1-23 

04 

72 

MPS6541 

1-9 

43 

72 

MJE344 

1-45 

36 

38 

MPS2926 

1-23 

04 

72 

MPS6542 

1-9 

47 

76 

MJE3440 

1-45 

36 

38 

MPS3392 

1-23 

04 

72 

MPS6543 

1-9 

47 

76 

MJE370 

2-28 

3C 

38 

MPS3393 

1-24 

04 

72 

MPS6544 

1-9 

49 

71 

MJE371 

2-28 

3E 

38 

MPS3394 

1-24 

04 

72 

MPS6546 

1-9 

47 

76 

MJE520 

1-45 

2C 

38 

MPS3395 

1-24 

04 

72 

MPS6547 

1-9 

47 

76 

MJE521 

1-45 

2C 

38 

MPS3396 

1-24 

04 

72 | 

MPS6548 

1-9 

42 

71 

MJE700 

2-28 

3J 

38 

MPS3397 

1-24 

04 

72 | 

MPS6560 

1-36 

14 

72 

MJE701 

2-29 

3J 

38 

MPS3398 

1-24 

04 

72 

MPS6561 

1-36 

14 

72 

MJE702 

2-29 

3J 

38 

MPS3563 

1-9 

43 

72 

MPS6562 

2-23 

67 

72 

MJE703 

2-29 

3J 

38 

MPS3638 

2-15 

63 

72 

MPS6563 

2-23 

, 60 

72 

MJE710 

2-29 

77 

38 

MPS3638A 

2-15 

63 

72 

MPS6564 

1-25 

27 

72 

MJE711 

2-29 

78 

38 

MPS3639 

2-4 

65 

72 

MPS6565 

1-25 

27 

72 
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Transistor Standard Parts List (Continued) 


Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

MPS6566 

1-25 

27 

72 

NB012E 

5-36 

04 

72 

NB221Y 

5-48 

63 

90 

MPS6567 

1-9 

49 

71 

NB012F 

5-36 

04 

74 

NB222E 

5-48 

63 

72 

MPS6568A 

1-9 

44 

71 

NB012H 

5-36 

04 

77 

NB222F 

5-48 

63 

74 

MPS6569 

1-9 

44 

71 

NB013E 

5-40 

04 

72 

NB222H 

5-48 

63 

77 

MPS6570 

1-9 

44 

71 

NB013F 

5-40 

04 

74 

NB222X 

5-48 

63 

91 

MPS6571 

1-14 

07 

72 

NB013H 

5-40 

04 

77 

NB222Y 

5-48 

63 

90 

MPS6573 

1-25 

02 

72 

NB014E 

5-40 

04 

72 

NB223E 

5-48 

63 

72 

MPS6574 

1-25 

02 

72 

NB014F 

5-40 

04 

74 

NB223F 

5-48 

63 

74 

MPS6575 

1-25 

02 

72 

NB014H 

5-40 

04 

77 

NB223H 

5-48 

63 

77 

MPS6576 

1-25 

02 

72 

NB021E 

5-36 

62 

72 

NB223X 

5-48 

63 

91 

MRF472 

1-45 

35 

38 

NB021F 

5-36 

62 

74 

NB223Y 

5-48 

63 

90 

MRF501 

1-9 

42 

25 

NB021H 

5-36 

62 

77 

NB311E 

5-52 

38 

72 

MRF502 

1-9 

42 

25 

NB022E 

5-36 

62 

72 

NB311F 

5-52 

38 

74 

MRF8004 

1-36 

35 

10 

NB022F 

5-36 

62 

74 

NB311H 

5-52 

38 

77 

NA01E 

5-4 

09 

72 

NB022H 

5-36 

62 

77 

NB311K 

5-52 

38 

35 

NA01F 

5-4 

09 

74 

NB023E 

5-40 

62 

72 

NB311M 

5-52 

38 

36 

NA01H 

5-4 

09 

77 

NB023F 

5-40 

62 

74 

NB311X 

5-52 

38 

91 

NA02E 

5-4 

60 

72 

NB023H 

5-40 

62 

77 

NB311Y 

5-52 

38 

90 

NA02F 

5-4 

60 

74 

NB024E 

5-40 

62 

72 

NB321E 

5-52 

38 

72 

NA02H 

54 

60 

77 

NB024F 

5-40 

62 

74 

NB312F 

5-52 

38 

74 

NA11E 

5-8 

09 

72 

NB024H 

5-40 

62 

77 

NB312H 

5-52 

38 

77 

NA11F 

5-8 

09 

74 

NB111E 

5-44 

04 

72 

NB312K 

5-52 

38 

35 

NA11H 

5-8 

09 

77 

NB111F 

5-44 

04 

74 

NB312M 

5-52 

38 

36 

NA12E 

5-8 

60 

72 

NB111H 

5-44 

04 

77 

NB312X 

5-52 

38 

91 

NA12F 

5-8 

60 

74 

NB112E 

5-44 

04 

72 

NB312Y 

5-52 

38 

90 

NA12H 

5-8 

60 

77 

NB112F 

5-44 

04 

74 

NB313E 

5-52 

38 

72 

NA22E 

5-12 

77 

72 

NB112H 

5-44 

04 

77 

NB313F 

5-52 

38 

74 

NA22F 

5-12 

77 

74 

NB113E 

5-44 

04 

72 

NB313H 

5-52 

38 

77 

NA22H 

5-12 

77 

77 

NB113F 

5-44 

04 

74 

NB313K 

5-52 

38 

35 

NA22X 

5-12 

77 

91 

NB113H 

5-44 

04 

77 

NB313M 

5-52 

38 

36 

NA22Y 

5-12 

77 

90 

NB121E 

5-44 

62 

72 

NB313X 

5-52 

38 

91 

NA31K 

5-16 

37 

35 

NB121F 

5-44 

62 

74 

NB313Y 

5-52 

38 

90 

NA31M 

5-16 

37 

36 

NB121H 

5-44 

62 

77 

NB321E 

5-52 

78 

72 

NA31X 

5-16 

37 

91 

NB122E 

5-44 

62 

72 

NB321F 

5-52 

78 

74 

NA31Y 

5-16 

37 

90 

NB122F 

5-44 

62 

74 

NB321H 

5-52 

78 

77 

NA32K 

5-16 

77 

35 

NB122H 

5-44 

62 

77 

NB321K 

5-52 

78 

35 

NA32M , 

5-16 

77 

36 

NB123E 

5-44 

62 

72' 

NB321M 

5-52 

78 

36 

NA32X 

5-16 

77 

91 

NB123F 

5-44 

62 

74 

NB321X 

5-52 

78 

91 

NA32Y 

5-16 

77 

90 

NB123H 

5-44 

62 

77 

NB321Y 

5 52 

78 

90 

NA41U 

5-20 

37 

38 

NB211E 

5-48 

19 

72 

NB322E 

5-52 

78 

72 

NA41W 

5-20 

37 

37 

NB211F 

5-48 

19 

74 

NB322F 

5-52 

78 

74 

NA42U 

5-20 

77 

38 

NB211H 

5-48 

19 

77 

NB322H 

5-52 

78 

77 

NA42W 

5-20 

77 

37 

NB211X 

5-48 

19 

91 

NB322K 

5-52 

78 

35 

NA51U 

5-24 

2C 

38 

NB211Y 

5-48 

19 

90 

NB322M 

5-52 

78 

36 

NA51W 

5-24 

4F(2C) 

37 

NB212E 

5-48 

19 

72 

NB322X 

5-52 

78 

91 

NA52U 

5-24 

3C 

38 

NB212F 

5-48 

19 

74 

NB322Y 

5-52 

78 

90 

NA52W 

5-24 

5F(3C) 

37 

NB212H 

5-48 

19 

77 

NB323E 

5-52 

78 

72 

NA61U 

5-28 

2E 

38 

NB212X 

5-48 

19 

91 

NB323F 

5-52 

78 

74 

NA61W 

5-28 

4E(2E) 

37 

NB212Y 

5-48 

19 

90 

NB323H 

5-52 

78 

77 

NA62U 

5-28 

3E 

38 

NB213E 

5-48 

19 

72 

NB323K 

5-52 

78 

35 

NA62W 

5-28 

5E(3E) 

37 

NB213F 

5-48 

19 

74 

i NB323M 

5-52 

78 

36 

NA71U 

5-32 

2E 

38 

! NB213H 

5-48 

19 

77 

NB323X 

5-52 

78 

91 

NA71W 

5-32 

4E(2E) 

37 

! NB213X 

5-48 

19 

91 

NB323Y 

5-52 

78 

90 

NA72U 

5-32 

3E 

38 

NB213Y 

5-48 

19 

90 

NCBJ14 

1-45 

14 

38 

NA72W 

5-32 

5E(3E) 

37 

NB221E 

5-48 

63 

72 

NCBJ35 

1-45 

35 

38 

NB011E 

5-36 

04 

72 

NB221F 

5-48 

63 

74 

NCBS14 

1-36 

14 

10 

NB011F 

5-36 

04 

74 

NB221H 

5-48 

63 

77 

NCBS35 

1-36 

35 

10 

NB011H 

5-36 

04 

77 

NB221X 

5-48 

63 

91 

NCBT13 

1-25 

13 

72 
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Transistor Standard Parts List (continued) 


Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

NCBV14 

1-36 

14 

35 

NSDU51 

2-24 

77 

35 

NSP698A 

2-30 

5J(3J) 

37 

NCBW35 

1-45 

35 

37 

NSDU51A 

2-24 

77 

35 

NSP699 

1-46 

4J(2J) 

37 

NCBX14 

1-36 

14 

91 

NSDU52 

2-24 

77 

35 

NSP699A 

1-46 

4J(2J) 

37 

NR041E 

5-68 

04 

72 

NSDU55 

2-24 

78 

35 

NSP700 

2-30 

5J(3J) 

37 

NR041F 

5-68 

04 

74 

NSDU56 

2-24 

79 

35 

NSP700A 

2-30 

5J(3J) 

37 

NR041H 

5-68 

04 

77 

NSDU57 

2-24 

79 ' 

35 

NSP701 

1-46 

4J(2J) 

37 

NR421D 

5-56 

42 

71 

NSE170 

2-24 

77 

36 

NSP702 

2-30 

5J(3J) 

37 

NR421F 

5-56 

42 

74 

NSE171 

2-25 

78 

36 

NSP2010 

2-30 

5A 

37 

NR431E 

5-60 

43 

72 

NSE180 

1-38 

37 

36 

NSP2011 

2-30 

5A 

37 

NR431F 

5-60 

43 

74 

, NSE181 

1-38 

38 

36 

NSP2020 

1-47 

4A 

37 

NR431H 

5-60 

43 

77 

NSE457 

1-39 

48 

36 

NSP2021 

1-47 

4A 

37 

NR461E 

5-64 

46 

72 

NSE458 

1-39 

48 

36 

NSP2090 

2-30 

5 J ( 3 J ) 

37 

NR461F 

5-64 

46 

74 

NSE459 

1-39 

48 

36 

. NSP2091 

2-30 

5J(3J) 

37 

NR461H 

5-64 

46 

77 

NSP41 

1-46 

4E(2E) 

37 

NSP2092 

2-30 

5 J ( 3 J ) 

37 

NS3762 

2-5 

70 

17 

NSP41A 

1-46 

4E(2E) 

37 

NSP2093 

2-30 

5J(3J) 

37 

NS3763 

2-5 

70 

17 

NSP41B 

1-46 

4E(2E) 

37 

NSP2100 

1-47 

4J(2J) 

37 

NS3903 

1-25 

23 

02 

NSP41C 

1-46 

4E(2E) 

37 

NSP2101 

1-47 

4J(2J) 

37 

NS3904 

1-26 

23 

02 

NSP42 

2-29 

5E(3E) 

37 

NSP2102 

1-47 

4J(2J) 

37 

NS3905 

2-16 

66 

02 

NSP42A 

2-29 

5E(3E) 

37 

NSP2103 

1-47 

4J(2J) 

37 

NS3906 

2-16 

66 

02 

NSP42B 

2-29 

5E(3E) 

37 

NSP2370 

2-30 

5F(3C) 

37 

NSC460 

1-9 

46 

74 

NSP42C 

2-29 

5E(3E) 

37 

NSP2480 

1-47 

4A 

37 

NSC461 

1-9 

46 

74 

NSP105 

2-29 

5A 

37 

NSP2481 

1-47 

4A 

37 

NSD102 

1-36 

37 

35 

NSP205 

1-46 

4A 

37 

NSP2482 

1-47 

4A 

37 

NSD103 

1-37 

37 

35 

NSP370 

2-29 

5F(3C) 

37 

NSP2483 

1-47 

4A 

37 

NSD104 

1-37 

39 

35 

NSP371 

2-29 

5F(3C) 

37 

NSP2490 

2-30 

5E(3E) 

37 

NSD105 

1-37 

39 

35 

NSP5^0 

1-46 

4F(2C) 

37 

NSP2491 

2-30 

5E(3E) 

37 

NSD106 

1-37 

39 

35 

NSP521 

1-46 

4F(2C) 

37 

NSP2520 

1-47 

4F(2C) 

37 

NSD123 

1-37 

08 

35 

NSP575 

1-46 

4F(2C) 

37 

NSP2955 

2-30 

5A 

37 

NSD131 

1-37 

48 

35 

NSP576 

2-29 

5F(3C) 

37 

NSP3054 

1-47 

4E(2E) 

37 

NSD132 

1-37 

48 

35 

NSP577 

1-46 

4F(2C) 

37 

NSP3055 

1-47 

4A 

37 

NSD133 

1-37 

48 

35 

NSP578 

2-29 

5F(3C) 

37 

NSP3740 

2-30 

5F(3C) 

37 

NSD134 

1-37 

48 

35 

NSP579 

1-46 

4F(2C) 

37 

NSP3741 

2-30 

5F(3C) 

37 

NSD135 

1-37 

48 

35 

NSP580 

2-29 

5F(3C) 

37 

NSP4918 

2-31 

5F(3C) 

37 

NSD202 

2-23 

77 

35 

NSP581 

1-46 

4F(2C) 

37 

NSP4919 

2-31 

5F(3C) 

37 

NSD203 

2-24 

77 

35 

NSP582 

2-29 

5F(3C) 

37 

NSP4920 

2-31 

5F(3C) 

37 

NSD204 

2-24 

79 

35 

NSP585 

1-46 

4E(2E) 

37 

NSP4921 

1-47 

4F(2C) 

37 

NSD205 

2-24 

79 

35 

NSP586 

2-29 

5E(3E) 

37 

NSP4922 

1-47 

4F(2C) 

37 

NSD206 

2-24 

79 

35 

NSP587 

1-46 

4E(2E) 

37 

NSP4923 

1-47 

4F(2C) 

37 

NSD457 

1-37 

48 

35 

NSP588 

2-29 

5E(3E) 

37 

NSP5190 

1-47 

4 E ( 2 E ) 

37 

NSD458 

1-38 

48 

35 

NSP589 

1-46 

4E(2E) 

37 

NSP5191 

1-47 

4E(2E) 

37 

NSD459 

1-37 

48 

35 

NSP590 

2-29 

5E(3E) 

37 

NSP5192 

1-48 

4E(2E) 

37 

NSD3439 

1-38 

36 

35 

NSP595 

1-46 1 

4E(2E) 

37 

NSP5193 

2-31 

5E(3E) 

37 

NSD3440 

1-38 

36 

35 

NSP596 

2-29 

5E(3E) 

37 

NSP5194 

2-31 

5E(3E) 

37 

NSD6178 

1-38 

38 

35 

NSP597 

1-46 

4E(2E) 

37 

NSP5195 

2-31 

5E(3E) 

37 

NSD6179 

1-38 

38 

35 

NSP598 

2-29 

5E(3E) 

37 

NSP5974 

2-31 

5A 

37 

NSD6180 

2-24 

78 

35 

NSP599 

1-46 

4E(2E) 

37 

NSP5975 

2-31 

5A 

37 

NSD6181 

2-24 

78 

35 

NSP600 

2-30 

5E(3E) 

37 

NSP5976 

2-31 

5A 

37 

NSDU01 

1-38 

37 

35 

NSP601 

1-46 

4A 

37 

NSP5977 

1-48 

4A 

37 

NSDU01A 

1-38 

37 

35 

NSP602 

2-30 

5A 

37 

NSP5978 

1-48 

4A 

37 

NSDU02 

1-38 

37 

35 

NSP695 

1-46 

4J(2J) 

37 

NSP5979 

1-48 

4A 

37 

NSDU05 

1-38 

38 

35 

NSP695A 

1-46 

4J(2J) 

37 

NSP5980 

2-31 

5A 

37 

NSDU06 

1-38 

39 

35 

NSP696A 

2-30 

5J(3J) 

37 

NSP5981 

2-31 

5A 

37 

NSDU07 

1-38 

39 

35 

NSP697 

1-46 

4J(2J) 

37 

NSP5982 

2-31 

5A 

37 

NSDU10 

1-38 

48 

35 

NSP697A 

1-46 

4J(2J) 

37 

NSP5983 

1-48 

4A 

37 





NSP698 

2-30 

5J(3J) 

37 

NSP5984 

1-48 

4A 

37 









NSP5985 

1-48 

4A 

37 









PE3100 

1-10 

47 

76 









PE4010 

1-14 

07 

72 
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Transistor Standard Parts List (continued) j 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

Device 

Page 

Process 

Pkg. 

PE5025 

1-10 

46 

72 

PN5129 

1-23 

19 

72 

T1PG2B 

2-32 

5F(3C) 

37 

PE5029 

1-10 

47 

76 

PN5130 

1-10 

43 

72 

TIP62C 

2-32 

5F(3C) 

37 

PE5030B 

1-10 

47 , 

76 

PN5131 

1-23 

27 

72 

TIP1 10 

1-49 

4J(2J) 

37 

PE 5031 

1-10 

47 

76 

PN5132 

1-23 

27 

72 

T! Pill 

1-49 

4J(2J) 

37 

PN913 

1-10 

43 

72 

PN5133 

1-14 

07 

72 

TIP1 12 

1-49 

4J(2J) 

37 

PN930 

1-14 

07 

72 

PN5134 

1-6 

21 

72 

TIP1 15 

2-32 

5J(3J) 

37 

PN2221 

1-21 

19 

72 

PN5135 

1-23 

19 

72 

TIP1 16 

2-32 

5J(3J) 

37 

PN2221A 

1-21 

19 

72 

PN5136 

1-23 

19 

72 

TIP1 17 

2-32 

5J(3J) 

37 

PN2222 

1-22 

19 

72 

PN5137 

1-23 

19 

72 

TIP120 

1-49 

4K 

37 

PN2222A 

1-22 

19 

72 

PN5138 

2-18 

66 

72 

TIPI 21 

1-49 

4K 

37 

PN2369 

1-5 

21 

72 

PN5139 

2-18 

66 

72 

TIPI 22 

1-49 

4K 

37 

PN2369A 

1-6 

21 

72 

PN5140 

2-5 

65 

72 

TIP125 

2-32 . 

5K 

37 

PN2484 

1-14 

07 

72 

PM 5 142 

2-18 

63 

72 

TIPI 26 

2-32 

5K 

37 

PN2906 

2-16 

63 

72 

PN5143 

2-18 

63 

72 

TIPI 27 

2-32 

5K 

37 

PN2906A 

2-16 

63 

72 

PN5179 

1-10 

42 

71 

TIP130 

1-49 

4K 

37 

PN2907 

2-16 

63 

72 

PN5910 

2-5 

65 

72 

TIP131 

1-49 

4K 

37 

PN2907A 

2-16 

63 

72 

PN7055 

1-39 

48 

72 

TIP132 

1-49 

4K 

37 

PN3563 

1-10 

43 

72 

SE5020 

1-10 

44 

25 

TIP135 

2-33 

5K 

37 

PN3564 

1-10 

43 

72 

SE5021 

1-10 

44 

25 

TIPI 36 

2-33 

5K 

37 

PN3565 

1-14 

07 

72 

SE5022 

1-10 

44 

25 

TIP137 

2-33 

5K 

37 

PN3566 

1-39 

14 

72 

SE5023 

MO 

44 

25 

TIS86 

1-10 

47 

78 

PN3567 

1-39 

14 

72 

SE5024 

1-10 

44 

25 

TIS87 

1-10 

47 

78 

PN3568 

1-39 

12 

72 

SE5050 

1-10 

44 

25 

TN2102 

1-39 

12 

91 

PN3569 

1-39 

14 

72 

SE5051 

1-10 

44 

25 

TN2219 

1-27 

19 

91 

PN3638 

2-16 

63 

72 

SE5052 

1-10 

44 

25 

TM2219A 

1-27 

19 

91 

PIM3638A 

2-17 

63 

72 

SE5055 

1-10 

45 

28 

TN2905 

2-18 

63 

91 

PN3639 

2-5 

65 

72 

SE7055 

1-39 

48 

10 

TN2905A 

2-18 

63 

91 

PN3640 

2-5 

65 

72 

SE7056 

1-39 

48 

10 

TN3019 

1-40 

12 

91 

PN3641 

1-22 

19 

72 

SV7056 

1-39 

48 

35 

TN3020 

1-40 

12 

91 

PN3642 

1-22 

19 

72 

TIP29 

1-48 

4FI2C) 

37 

TN3053 

1-40 

12 

' 91 

PN3643 

1-22 

19 

72 

TIP29A 

1-48 

4F(2C) 

37 

TN4036 

2-25 

67 

91 

PN3644 

2-17 

63 

72 

T1P29B 

1-48 

4F(2C) 

37 

TN4037 

2-25 

67 

91 

PN3645 

2-17 

63 

72 

T1P29C 

1-48 

4F(2C) 

37 





PN3646 

1-6 

22 

72 

T1P30 

2-31 

5F(3C) 

37 





PN3691 

1-22 

23 

72 

T1P30A 

2-31 

5F{3C) 

37 





PN3692 

1-22 

23 

72 

T1P30C 

2-32 

5F(3C) 

37 





PM 3694 

1-22 

27 

72 

TIP31 

1-48 

4F(2C) 

37 





PN4121 

2-17 

66 

72 

T1P31A 

1-48 

4F(2C) 

37 





PN4122 

2-17 

66 

72 

T1P31B 

1-48 

4F(2C) 

37 





PN4140 

1-22 

19 

72 

T1P31C 

1-48 

4F(2C) 

37 





PN4141 

1-22 

19 

72 

TIP32 

2-32 

5F(3C) 

37 





PN4142 

2-17 

63 

72 

TIP32A 

2-32 

5F(3C) 

37 





PN4143 

2-17 

63 

72 

TIP32B 

2-32 

5F(3C) 

37 





PM4248 

2-8 

62 

72 

T1P32C 

2-32 

5F(3C) 

37 





PN4249 

2-8 

62 

72 

T1P41 

1-48 

4A 

37 





PN4250 

2-8 

62 

72 

T1P41A 

1-49 

4A 

37 





PN4250A 

2-8 

62 

72 ) 

TIP41B 

1-49 

4 A 

37 





PN4258 

2-5 

65 

72 

TIP41C 

1-49 

4A 

37 





PN4258A 

2-5 

65 

72 

TIP42 

2-32 

5A 

37 





PN4274 

1-6 

21 

72 

TIP42A 

2-32 

5A 

37 





PN4275 

1-6 

21 

72 

T1P42B 

2-32 

5A 

37 





PN4354 

2-25 

67 

72 

TIP42C 

2-32 

5A 

37 





PM4355 

2-25 

67 

72 ; 

TSP61 

1-49 

4F(2C) 

37 





PN4356 

2-25 

67 

72 

TIP61A 

1-49 

4F(2C) 

37 





PN4916 

2-18 

66 

72 

TIP61B 

1-49 

4F(2C) 

37 





PN4917 

2-18 

66 

72 

T1P61C 

1-49 

4F{2C) 

37 





PN5127 

1-22 

27 

72 

TIP62 

2-32 

5F(3C) 

37 





PN5128 

1-22 

19 

72 

T1P62A 

2-32 

5F(3C) 

37 
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Transistor Standard Parts List 




FET Parts List 


FET Parts List 


Device 

Process/ 

Package 

Selection 

Guide 

Process 

Page 

Device 

Process/ 

Package 

Selection 

Guide 

Process 

Page 

• 2 N 2608 

89/11 

8-12 

9-22 

2N4118A 

53/25 

8-6 

9-9 

2N2609 

88/11 

8-12 

9-20 

2N4119 

53/25 

8-6 

9-9 

2N3069 

52/02 

8-6 

9-7 

2N4119A 

53/25 

8-6 

,9-9 

2N3070 

52/02 

8-6 

9-7 

2N4220 

55/25 

8-7 

9-11 

2N3329 

89/23 

8-12 

9-22 

2N4220A 

55/25 

8-7 

9-11 

2N3330 

89/23 

8-12 

9-22 

2N4221 

55/25 

8-7 

9-11 

2N3331 

89/23 

8-12 

9-22 

2N4221A 

55/25 

8-7 

9-11 

2N3332 

89/23 

8-12 

9-22 

2N4222 

55/25 

8-7 

9-11 

2N3368 

52/02 

8-6 

9-7 

2N4222A 

55/25 

8-7 

9-11 

2N3369 

52/02 

8-6 

9-7 

2N4223 

50/25 

8-4 

9-2 

2N3370 

52/02 

8-6 

9-7 

2N4224 

50/25 

8-4 

9-2 

2N3382 

88/23 

8-12 

9-20 

2N4338 

52/02 

8-7 

9-7 

2N3384 

88/23 

8-12 

9-20 

2N4339 

52/02 

8-7 

9-7 

2N3386 

88/23 

8-12 

9 *20 

2N4340 

52/02 

8-7 

9-7 

2N3436 

55/02 

8-6 

9-11 

2N4341 

52/02 

8-7 

9-7 

2N3437 

55/02 

8-6 

9-11 

2N4381 

89/11 

8-12 

9-22 

2N3438 

55/02 

8-6 

9-11 

2N4391 


8-2 

9-5 

2 N 34 58 

52/02 

8-6 

9-7 

2N4392 

51/02 

8-2 

9-5 

2N3459 

52/02 

8-6 

9-7 

2N4393 

51/02 

8-2 

9-5 

2N3460 

52/02 

8-6 

9-7 

2N4416 

50/25 

8-4 

9-2 

2N3684 

52/25 

8-6 

9-7 

• 2N4416A 

50/25 

8-4 

9-2 

2N3685 

52/25 

8-6 

9-7 

• 2N4856 

, 51/02 

8-2 

9-5 

2N3686 

52/25 

8-6 

9-7 

2N4856A 

51/02 

8-2 

9-5 

, 2N3687 

52/25 

8-6 

9-7 

« 2N4857 


8-2 

9-5 

2N3819 

50/74 

8-4 

9-2 

2N4857A 

51/02 

8-2 

9-5 

2N3821 

55/25 

8-6 

9-11 

• 2N4858 

51/02 

8-2 

9-5 

2N3822 

55/25 

8-6 

9-11 

2N4858A 

51/02 

8-2 

9-5 

• 2 N 3823 

50/25 

8-4 

9-2 

• 2N4859 

51/02 

8-2 

9-5 

2N3824 

55/25 

8-2 

9-11 

2N4859A 

51/02 

8-2 

9-5 

2N3921 

83/12 

8-8 

9-15 

• 2N4860 

51/02 

8-2 

9-5 

2N3922 

83/12 

8-8 

9-15 

2N4860A 

51/02 

8-2 

9-5 

2N3954 

83/12 

8-8 

9-15 

e 2N4861 

51/02 

8-2 

9-5 

2N3954A 

83/12 

8-8 

9-15 

2N4861A 

51/02 

8-2 

9-5 

2N3955 

, 83/12 

8-8 

9-15 

2N5018 

88/11 

8-12 

9-20 

2N3955A 

83/12 

8-8 

9-15 

2N5019 

88/11 

8-12 

9-20 

2N3956 

83/12 

8-8 

9-15 

2N5020 

89/11 

8-13 


2N3957 

83/12 

8-8 

9-15 

2N5021 

89/11 

8-13 

9-22 

2N3958 

83/12 

8-8 

9-15 

2N5045 

83/12 

8-9 

9-15 

2N3966 

50/25 

8-2 

9-2 

2N5046 

83/12 

8-9 

9-15 

2N3967 

52/25 

8-6 

9-7 

2N5047 

83/12 

8-9 

9-15 

2N3967A 

52/25 

8-6 

9-7 

2N5078 

50/25 

8-4 

9-2 

2N3968 

52/25 

8-6 

9-7 

2N5103 

50/25 

8-7 

9-2 

2N3968A 

52/25 

8-6 

9-7 

2N5104 

50/25 

8-7 

9-2 

2N3969 

52/25 

8-6 

9-7 

2N5105 

50/25 

8-7 

9-2 

2N3969A 

52/25 

8-6 

9-7 

• 2N5114 

88/11 

8-12 


2N3970 

51/02 

8-2 

9-5 

• 2N5115 

88/11 

8-12 

9-20 

2N3971 

51/02 

8-2 

9-5 

• 2N5116 

88/11 

8-12 

9-20 

2N3972 

51/02 

8-2 

9-5 

2N5196 

83/12 

8-9 

9-15 

2N3993 

88/23 

8-12 

9-20 

2N5197 

83/12 

8-9 

9 15 

2N3993A 

88/23 

8-12 

9-20 

2N5198 

83/12 

8-9 

9-15 

2N3994 

88/23 

8-12 

9-20 

2N5199 

83/12 

8-9 

9-15 

2N3994A 

88/23 

8-12 

9-20 

2N5245 

90/77 

8-4 

9-24 

2N4084 

83/12 

8-8 

9-15 

2N5246 

90/77 

8-4 

9-24 

2N4085 

83/12 

8-8 

9-15 

2N5247 

90/77 

8-4 

9-24 

• 2N4091 

51/02 

8-2 

9-5 

2N5248 

50/74 

8-4 

9-2 

• 2N4092 

51/02 

8-2 

9-5 

2N5358 

55/25 

8-7 

9-11 

» 2N4093 

51/02 

8-2 

9-5 

2N5359 

55/25 

8-7 

9-11 

2N4117 

53/25 

8-6 

9-9 

2N5360 

55/25 

8-7 

9-11 

2N4117A 

53/25 

8-6 

9-9 

2N5361 

55/25 

8-7 

9-11 

2N4118 

53/25 

8-6 

9-9 






• Denotes JAN qualified type 
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FET Parts List (continued) 

Device 

Process/ 

Package 

Selection 

Guide 

Process 

Page 

Device 

Process/ 

Package 

Selection 

Guide 

Process 

Page 

2N5362 

55/25 

8-7 

9-11 

2N5912 

93/24 

8-10 

9-28 

2N5363 

55/25 

8-7 

9-11 

2N5949 

50/77 

8-4 

9-2 

2N5364 

55/25 

8-7 

9-11 

2N5950 

50/77 

8-4 

9-2 

2N5397 

90/29 

8-4 

9-24 

2N5951 

50/77 

8-4 

9-2 

2N5398 

90/29 

8-4 

9-24 

2N5952 

50/77 

8-4 

9-2 

2N5432 

58/07 

8-2 

9-13 

2N5953 

50/77 

8-4 

9-2 

2N5433 

58/07 

8-2 

9-13 

2N6483 

95/12 

8-10 

9-32 

2N5434 

58/07 

8-2 

9-13 

2N6484 

95/12 

8-10 

9-32 

2N5452 

83/12 

8-9 

9-15 

2N6485 

95/12 

8-10 

9-32 

2N5453 

83/12 

8-9 

9-15 

BC264A 

50/77 

8-13 

9-2 

2N5454 

83/12 

8-9 

9-15 

BC264B 

50/77 

8-13 

9-2 

2N5457 

55/72 

8-7 

9-11 

BC264C 

50/77 

8-13 

9-2 

2N5458 

55/72 

8-7 

9-11 

BC264D 

50/77 

8-13 

9-2 

2N5459 

55/72 

8-7 

9-11 

BF244A 

50/74 

8-13 

9-2 

2N5460 

89/71 

8-13 

9-22 

BF244B 

50/74 

8-13 

9-2 

2N5461 

89/71 

8-13 

9-22 

BF244C 

50/74 

8-13 

9-2 

, 2N5462 

89/71 

8-13 

9-22 

BF245A 

50/77 

8-13 

9-2 

2N5484 

50/72 

8-4 

9-2 

BF245B 

50/77 

8-13 

9 -2 

2N5485 

50/72 

8-4 

9-2 

BF245C 

50/77 

8-13 

9-2 

2N5486 

50/72 

8-4 

9-2 

BF246A 

51/74 

8-13 

9-5 

2N5515 

95/12 

8-10 

9-32 

BF246B 

51/74 

8-13 

9-5 

2N5516 

95/12 

8-10 

9-32 

BF246C 

51/74 

8-13 

9-5 

2N5517 

95/12 

8-10 

9-32 

BF247A 

51/77 

8-13 

9-5 

2N5518 

95/12 

8-10 

9-32 

BF247B 

51/77 

8-13 

9-5 

2N5519 

95/12 

8-10 

9-32 

BF247C 

51/77 

8-13 

9-5 

2N5520 

95/12 

8-10 

9-32 

BF256A 

50/77 

8-13 

9-2 

2N5521 

95/12 

8-10 

9-32 

BF256B 

50/77 

8-13 

9-2 

2N5522 

95/12 

8-10 

9-32 

BF256C 

50/77 

8-13 

9-2 

2N5523 

95/12 

8-10 

9-32 

J108 

58/72 

8-3 

9-13 

2N5524 

95/12 

8-10 

9-32 

J109 

58/72 

8-3 

9-13 

2N5545 

*83/12 

8-9 

9-15 

J110 

58/72 

8-3 

9-13 

2N5546 

*83/12 

8-9 

9-15 

Jill 

51/72 

8-3 

9-5 

2N5547 

*83/12 

8-9 

9-15 

J112 

51/72 

8-3 

9-5 

2N5555 

50/72 

8-2 

9-2 

J1 13 

51/72 

8-3 

9-5 

2N5556 

50/25 

8-7 

9-2 

J114 

90/72 

8-3 

9-24 

2N5557 

50/25 

8-7 

9-2 

J174 

88/74 

8-12 

9-20 

2N5558 

50/25 

8-7 

9-2 

J175 

88/74 

8-12 

9-20 

2N5561 

t98/12 

8-9 

9-36 

J176 

88/74 

8-12 

9-20 

2N5562 

1 98/1 2 

8-9 

9-36 

J 1 77 

88/74 

8-12 

9-20 

2N5563 

198/12 

8-9 

9-36 

J201 

52/72 

8-7 

9-7 

2N5564 

96/12 

8-10 

9-34 

J202 

52/72 

8-7 

9-7 

2N5565 

96/12 

8-10 

9-34 

J203 

52/72 

8-7 

9-7 

2N5566 

96/12 

8-10 

9-34 

J21 0 

90/72 

8-7 

9-24 

2N5638 

51/72 

8-3 

9-5 

J21 1 

90/72 

8-7 

9-24 

2N5639 

51/72 

8-3 

9-5 

J21 2 

90/72 

8-7 

9-24 

2N5640 

51/72 

8-3 

9-5 

J270 

88/74 

8-13 

9-20 

2N5653 

51/72 

8-3 

9-5 

J271 

88/74 

8-13 

9-20 

2N5654 

51/72 

8-3 

9-5 

J300 

90/72 

8-4 

9-24 

2N5668 

50/72 

8-4 

9-2 

J304 

50/72 

8-4 

9-2 

2N5659 

50/72 

8-4 

9-2 

J305 

50/72 

8-4 

9-2 

2N5670 

50/72 

8-4 

9-2 

J308 

92/72 

8-4 

9-26 

2N5902 

84/24 

8-11 

9-17 

J309 

92/72 

8-4 

9-26 

2N5903 

84/24 

8-11 

9-17 

J310 

92/72 

8-4 

9-26 

2N5904 

84/24 

8-11 

9-17 

J401 

1 98/60 

8-9 

9-36 

2N5905 

84/24 

8-11 

9-17 

J402 

1-98/60 

8-9 

9-36 

2N5906 

84/24 

8-11 

9-17 

J403 

1 98/60 

8-9 

9-36 

2N5907 

84/24 

8-11 

9-17 

J404 

198/60 

8-9 

9-36 

2N5908 

84/24 

8-11 

9-17 

J405 

1 98/60 

8-9 

9-36 

2N5909 

84/24 

8-11 

9-17 

J406 

1-98/60 

8-9 

9-36 

2N5911 

93/24 

8-10 

9-28 

J410 

83/60 

8-9 

9-15 


*JAN qualification pending. Consult factory, 
t Process in development 
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FET Parts List 







FET Parts List 


FET Parts List (continued) 

Device 

Process/ 

Package 

Selection 

Guide 

Process 

Page 

Device 

Process/ 

Package 

Selection 

Guide 

Process 

Page 

J411 

83/60 

8-9 

9-15 

PN4856 

51/72 

8-3 

9-5 

J412 

83/60 

8-9 

9-15 

PN4857 

51/72 

8-3 

9-5 

MPF102 

50/72 

8-5 

9-2 

PN4858 

51/72 

8-3 

9-5 

MPF103 

55/72 

8-7 

9-11 

PN4859 

51/72 

8-3 

9-5 

MPF104 

55/72 

8-7 

9-11 

PN4860 

51/72 

8-3 

9-5 

MPF105 

55/72 

8-7 

9-11 

PN4861 

51/72 

8-3 

9-5 

MPF106 

50/72 

8-5 

9-2 

PN5033 

89/71 

8-13 

9-22 

MPF107 

50/72 

8-5 

9-2 

PN5163 

50/72 

8-8 

9-2 

MPF108 

55/72 

8-5 

9-11 

T!S58 

50/74 

8-8 

9-2 

MPF109 

55/72 

8-7 

9-11 

TIS59 

50/74 

8-8 

9-2 

MPF111 

50/72 

8-8 

9-2 

TiS73 

51/77 

8-3 

9-5 

MPF112 

55/72 

8-8 

9-11 

TIS74 

51/77 

8-3 

9-5 

NDF9401 

94/24 

8-11 

9-30 

TIS75 

51/77 

8-3 

9-5 

NDF9402 

94/24 

8-11 

9-30 

U1897E 

51/72 

8-3 

9-5 

NDR9403 

94/24 

8-11 

9-30 

U1898E 

51/72 

8-3 

9-5 

NDF9404 

94/24 

8-11 

. 9-30 

U1899E 

51/72 

8-3 

9-5 

NDF9405 

94/24 

8-11 

9-30 

U231 

83/12 

8-9 

9-15 

NDF9406 

94/12 

8-11 

9-30 

U232 

83/12 

8-9 

9-15 

NDF9407 

94/12 

8-11 

9-30 

U233 

83/12 

8-9 

9-15 

NDF9408 

94/12 

8-11 

9-30 

U234 

83/12 

8-9 

9-15 

NDF94G9 

94/12 

8-11 

9-30 

U235 

83/12 

8-9 

9-15 

NDF941Q 

94/12 

8-11 

9-30 

U257 

93/24 

8-10 

9-28 

NF5101 

51/25 

8-5 

9-5 

U301 

88/11 

8-13 

9-20 

NF5102 

51/25 

8-5 

9-5 

U304 

88/11 

8-12 

9-20 

NR5103 

51/25 

8-5 

9-5 

U305 

88/11 

8-12 

9-20 

NPD5564 

96/67 

8-10 

9-34 

U3Q6 

88/11 

8-12 

9-20 

NPD5565 

'96/67 

8-10 

9-34 

U308 

92/07 

8-5 

9-26 

NPD5566 

96/67 

8-10 

9-34 

U309 

92/07 

8-5 

9-26 

NPD8301 

83/67 

8-9 

9-15 

U310 

92/07 

8-5 

9-26 

NPD8302 

83/67 

8-9 

9-15 

U312 

90/07 

8-5 

9-24 

NPD8303 

83/67 

8-9 

9-15 

U320 

58/09 

8-5 

9-13 

NPD9801 

1 98/67 

8-9 


U321 

58/09 

8-5 

. 9-13 

NPD9802 

198/67 

8-9 


U322 

58/09 

8-5 

9-13 

NfD9803 

1 98/67 

8-9 


U401 

1 98/1 2 

8-9 

9-36 

P108SE 

88/71 

8-12 

9-20 

U402 

1-98/12 

8-9 

9-36 

P1087E 

88/71 

8-12 

9-20 

U403 

198/12 

8-9 

9-36 

PF5101 

51/72 

8-5 

9-5 

U404 

t98/12 

8-9 

9-36 

PF5102 

51/72 

8-5 

9-5 

U405 

198/12 

8-9 

9-36 

PF5103 

51/72 

8-5 

9-5 

U406 

1-98/12 

8-9 

9-36 

PM 36 84 

52/72 

8-8 

9-7 

U421 

186/24 

8-11 

9-19 

PN3685 

52/72 

8-8 

9-7 

U422 

t 86/24 

8-11 

9-19 

PN3686 

52/72 

8-8 

9-7 

U423 

t 86/24 

8-11 

9-19 

PN3687 

52/72 

8-8 

9-7 

U424 

t 86/24 

8-11 

9-19 

PN4091 

51/72 

8-3 

9-5 

U425 

186/24 

8-11 

9-19 

PN4092 

51/72 

8-3 

9-5 

U426 

t 86/24 

8-11 

9-19 

PN4093 

51/72 

8-3 

9-5 

U430 

92/24 

8-10 

9-26 

PN4220 

55/72 

8-8 

9-11 

U431 

92/24 

8-10 

9-26 

PN4221 

55/72 

8-8 

9-11 





PN4222 

55/72 

8-8 

9-11 





PN4223 

50/72 

8-5 

9-2 





PN4224 

50/72 

8-5 

9-2 





PN4302 

52/72 

8-8 

9-7 





PN4303 

52/72 

8-8 

9-7 





PN4304 

52/72 

8-8 

9-7 





PN4342 

89/71 

8-13 

9-22 





PN4360 

89/71 

8-13 

9-22 





PN4391 

51/72 

8-3 

9-5 





PN4392 

51/72 

8-3 

9-5 





PM4393 

51/72 

8-3 

9-5 





PN4416 

50/72 

8-5 

9-2 





tProcess in development 
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MIL-STD Qualifications 


100% Process Conditioning 


MIL-STD-19500 Qualifications 


TYPE 

DETAIL 

SPEC. 

QUALIFICATION 

TYPE 

DETAIL 

SPEC. 

QUALIFICATION 

JAN 

JTX 

JTXV 

JAN 

JTX 

JTXV 

2N918 

301 

X 

X 

X 

2N2920 

355 

X 

' X 

X 

2N929 

253 

X 

X 


2N3019 

391 

X 

X 

X 

2N930 

253 

X 

X 


2N3250A 

323 

X 

X 

X 

2N2218 

251 

X 

X 

X 

2N3251A 

323 

X 

X 

X 

2N2218A 

251 

X 

X 

X 

2N3498 

366 

X 

X 

X 

2N2219 

251 

X 

X 

X 

2N3499 

366 

X 

X 

( X 

2N2219A 

251 

X 

X 

X 

2N3500 

366 

X 

X 

X 

2N2221 

255 

X 

X 

X 

2N3501 

366 

X 

X 

X 

2N2221A 

255 

X 

X 

X 

2N3700 

391 

X 

X 

X 

2N2222 

255 

X 

X 

X 

2N3810 

366 

X 

X 

X 

2N2222A 

255 

X 

X 

X 

2N3811 

366 

X 

X 

X 

2N2369A 

317 

X 

X 

X 

2N3823 

375 

X 

X 

X 

2N2484 

376 

X 

X 

X 

2N4091 

431 

X 

X 


2N2604 

354 

X 

X 

X 

2N4092 

431 

X 

X 


2N2605 

354 

X 

X 

X 

2N4093 

431 

X 

X 


2N2608 

295 

X 

X 

X 

2N4856 

385 

X 

X 

X 

2N2857 

343 

X 

X 

X 

2N4857 

385 

X 

X 

X 

2N2904 

290 

X 

X 

X 

2N4858 

385 

X 

X 

X 

2N2904A 

290 

X 

X 

X 

2N4859 

385 

x 

X 

X 

2N2905 

290 

X 

X 

X 

2N4860 

385 

X 

X 

X • 

2N2905A 

290 

X 

X 

X 

2N4861 

385 

X 

X 

X 

2N2906 

291 

X 

X 

X 

2N51 14 

476 

X 

X 

X 

2N2906A 

291 

X 

X 

X 

2N5115 

476 

x 

X 

X 

2N2907 

291 

X 

X 

X 

2N5116 

476 

X 

X 

X 

2N2907A 

291 

X 

X 

X 







JANTX, TXV, NX and NXV Processing 

The 100% reliability pre-conditioning on JANTX 
parts (vs no pre-conditioning of JAN parts) has 
resulted in a significant improvement in field 
reported failure rates. 

National Semiconductor also offers JANTXV 
types (JANTX with 100% preseal visual inspection 
per Ml L-STD-750 Method 2072) per the above list. 



100% Burn-In 
(Note 3) 



All hermetically sealed transistors in this catalog 
(where JANTX or JANTXV specifications do not 
exist) are available with TX and TXV type 100% 
processing as NX and NXV types respectively; 
e.g., NX2N4033 is 2N4033 processed per the flow 
plans on this page. 


Production Process 



Inspection Test to Verify LTPD 



Note 1: JANTXV types only. 

Note 2: JANTX and JANTXV types only. 

Note 3: MIL-STD-19500 was under revision 
at the time of the publication of this document. 
Contact the factory for information regarding 
any changes made by this revision. 
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MIL-STD Qualifications 




Bipolar Transistor and FET Dice 


Bipolar Transistor and FET Dice 


DICE 

Standard types from National's transistor families are available in unencapsulated die form for use in hybrid 
circuits. 

FEATURES 

■ 100% probed and guaranteed to 10% LTPD for key 2N parameters. 

a. BVcBO/ BVcEO. BVebO and hpE ^ or bipolar transistors. 

b. BVGSS, IDSS, lGSS\ Ron*, Yfs, VQS(off) for FETs. 

■ Minimum 60% yield to all unprobed 2N parameters. 

■ 100% visual inspection guaranteed to 10% LTPD for criteria equivalent to Ml L-STD-883 Method 2010. 

■ Gold backing on all types. 

■ Shipment in waffle carriers. 

■ Die geometries shown in process section of catalog. Base Pad is identified by adjacent metallized circle on all 
interdigitated geometries (e.g., see Process 21). 

ALL STANDARD TYPES (see index for page listing specification) 

* FET NOTE : 

Leakages (I GSS> <100pA 10%AQL 

RDS(on) <1012 10% AQL 
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Bipolar Transistor Equivalents List 


METAL P/N 

PLASTIC 

EQUIVALENT 

ELECTRICAL 

EQUIVALENCY* 

PROCESS 

METAL P/N 

PLASTIC 

EQUIVALENT 

ELECTRICAL 

EQUIVALENCY* 

PROCESS 

2N697 

2N4400 

A 

13 

2N2904A 

TN2904A 

E 

63 

2N706 

MPS706 

E 

21 

2N2905 

TN2905 

E 

63 

2N708 

MPS3646 

N 

22 

2N2905A 

TN2905A 

E 

63 

2N718 

2N4400 

A 

13 

2N2906 

PN2906 

E 

63 

2N722 

PN2906 

N 

63 

2N2906A 

PN2906A 

E 

63 

2N744 

PN2369 

N 

21 

2N2907 

PN2907 

E 

63 

2N753 

PN2369 

N 

21 

2N2907A 

PN2907A 

E 

63 

2N760A 

2N4409 

N 

07 

2N3009 

MPS3646 

N 

22 

2N834 

MPS834 

E 

21 

2N3011 

PN2369 

N 

21 

2N869A 

MPS3640 

A 

65 

2N3012 

MPS3640 

A 

65 

2N915 

MPS6565 

A 

27 

2N3013 

MPS3646 

E 

22 

2N917 

MPS3563 

E 

43 

2N3019 

TN3019 

E 

12 

2N918 

PN918 

E 

43 

2N3020 

TN3020 

E 

12 

2N929 

2N4409 

N 

07 

2N3053 

TN3053 

E 

12 

2N930 

PN930 

E 

07 

2N3117 

2N5210 

N 

07 

2N956 

PN2222A 

N 

19 

2N3133 

MPS3703 

N 

63 

2N995A 

MPS3640 

A 

65 

2N3134 

MPS3645 

N 

63 

2N1132 

, PN2906 

N 

63 

2N3135 

MPS3703 

N 

63 

2N1613 

. PN2221A 

N 

19 

2N3136 

MPS3645 

N 

63 

2N171 1 

PN2222A 

N 

19 

2N3250 

2N3905 

A 

66 

2N2218 

TN2218 

E 

19 

2N3251 

2N3906 

A 

66 

2N2218A 

TN2218A 

E 

19 

2N3300 

2N4401 

A 

13 

2N2219 

TN2219 

E 

19 

2N3301 

2N4400 

A 

13 

2N2219A 

TN2219A 

E 

19 

2N3302 

2N4401 

A 

13 

2N2221 

PN2221 

E 

19 

2N3304 

MPS3639 

A 

65 

2N2221A 

PN2221A 

E 

19 

2N3724 

TN3724 

E 

25 

2N2222 

PN2222 

E 

19 

2N3725 

TN3725 

E 

25 

2N2222A 

PN2222A 

E 

19 

2N3944 

2N3903 

N 

23 

2N2369 

PN2369 

E 

21 

2N3947 

2N3904 

N 

23 

2N2369A 

PN2369A 

E 

21 

2N3962 

2N5086 

N 

62 

2N2483 

2N5209 

N 

07 

2N3964 

2N5087 

N 

62 

2N2484 

2N5210 

N 

07 

2N3965 

2 N 5087 

N 

62 

2N2604 

2N5086 

N 

62 

2N4033 

TN4033 

E 

67 

2N2605 

2N5086 

N 

62 

2N4036 

TN4036 

E 

67 

2N2894 

MPS3640 

A 

65 

2N4037 

TN4037 

E 

67 

2N289A 

MPS3639 

A 

65 

2N4208 

MPS3640 

N 

65 

2N2904 

TN2904 

E 

63 

2N4209 

MPS3640 

N 

65 


*E = Exact electrical equivalent 
N = Near electrical equivalent 
A = Approximate equivalent 

Note: On "N" and “A" categories please refer to device specification section for deviation from metal can specifications. 


This list is for use when an alternative to a metal can transistor is needed. 

To facilitate conversions on the most popular types National is offering the "PINT* series, TO-92 devices that use the same die 
type and are screened to same electrical specifications. The TO-92 transistors produced by National Semiconductor are the 
most advanced Plastic Transistors ever manufactured. They utilize epoxy B encapsulation and a copper lead frame, to give a 
power dissipation of 625 mW @ T A = 25°C. These transistors provide electrical performance and reliability equivalent to their 
metal can versions in most applications where T A does not exceed 150°C. 
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Bipolar Transistor Equivalents List 



Conversion of TO-105/TO-106 to TO-92 


Conversion of TO-105/TO-106 to TO-92 


National has chosen to no longer produce the 
TO-105/106 plastic transistor line. The decision to 
drop this line was based on two major factors: 
cost and performance. 

The TO-92 is the most advanced transistor offered 
today. With its automated assembly, it has the 
lowest potential cost By contrast, the TO- 105/ 
106. is a hand-assembled product and its cost is 
tied to ever-increasing labor costs. One can save 
20% to 50% by using TO-92 equivalents. 

Our TO-92 is encapsulated in "Epoxy B" and has a 
copper lead frame. This is the superior TO-92 
available today. As compared with TO-105/106, 
our TO-92 has better than twice the power dissipa- 
tion of either package. 

We have done several things in order to make this 
conversion as easy as possible. We are offering a 

TO-105 


series on "PN" ("PN" and "J" in FETs) part 
numbers that have exactly the same number as the 
original part; i.e., 2N3565 becomes a PN3565. 
These PN types use the same chip and are screened 
to the same electrical specification as the original 
part. The original parts have a pin circle, TO-106 = 
TO-18 and TO-105 = TO-5, so we will supply 
TO-92 lead formed to the appropriate configura- 
tion at no extra charge. If you enter an order to 
the old part number, our computer will automati- 
cally convert it to the correct PN number with the 
correct lead form; i.e., 2N3565 becomes PN3565- 
18. In the case of some of the less popular types, 
we have converted to the nearest part type using 
the same chip. Please use the conversion chart on 
the next page as a guide. 

It is our intent to service our customers with the 
highest quality and most cost-effective product 
available. 

TO-92 Device to TO-5 Pin Circle 




PIN 

T 

1 

E 

2 

B 

3 

C 


0.050 

(1.270) 

(2.540) MAX 
MAX 



TO-106 


TO-92 Device to TO-18 Pin Circle 




PIN 

FET 

T 

1 

S 

E 

2 

D 

B 

3 

G 

C 
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Conversion of TO-105/TO-106 to TO-92 (continued) 

Bipolar 

TO-105/106 

TO-92 

TO-105/106 

TO-92 

TO-10B/106 

TO-92 

EN2222 

PN2222-18 

2N3692 

PN3692-1 8 

2N4965 

2N5086-18 

EN2369A 

PN2369A-18 

2N3693 

MPS3693-18 

2N4966 

2N 5209- 18 

EN2484 

PN2484-18 

2N3694 

PN3694-1 8 

2N4967 

2N5210-18 

3N2907 

PN2907-18 

2N4121 

PN4121-18 

2N4968 

2N5209-18 

EN918 

PN918-18 

2N4122 

PN4122-1 8 

2N4969 

PN2221 -1 8 

EN930 

PN930-18 

2N4140 

PN4140-18 

2N4970 

PN2222-18 

SM3904 

2N 3904- 18 

2N4141 

PN4141-1 8 

2N4971 

PN2906-18 

SM3908 

2N3906-18 

2N4142 

PN4142-1 8 

2N4972 

PN2907-1 8 

2N3563 

PN3563-18 

2N4143 

PN4143-18 

2N5127 

PN5127-18 

2N3564 

PN3564-18 

2N4248 

PN 42,48- 18 

2N5128 

PN5128-5 

2N3565 

PN3565-18 

2N4249 

PN4249-18 

2N5129 

PN5129-18 

2N3566 

PN3566-5 

2N4250 

PN4250-18 

2N5130 

PN 51 30-18 

2N3567 

PN 3567-5 

2N4250A 

PN4250A-18 

2N5131 

PN 5131-18 

2N3568 

PN3568-5 

2N4258 

PN4258-18 

2N5132 

PN5132-18 

2N3569 

PW3569-5 

2N4258A 

PN4258A-18 

2N5133 

PN5133-18 

2 N 3638 

PN3638-5 

2N4274 

PN4274-18 

2N5134 

PN5134-18 

2N3638A 

PN3638A 5 

2N4275 

PN4275-18 

2N5135 

PN5135-18 

2N3639 

PN3639-18 

2N4354 

PN4354-5 

2N5136 

PN5136-5 

2N3640 

PN 3640- 18 

2N4355 

PN4355-5 

2N5137 

PN5137-18 

21X13641 

PN3641-5 

2N4356 

PN4356-5 

2N5138 

PN 5 138-18 

2N3642 

PN3642-5 

2N4916 

PN4916-1S 

2N5139 

PN5139-18 

2N3643 

PN3643-5 

2N4917 

PN491 7-18 

2N5142 

PN5142-18 

2N3644 

PN3644-5 

2N4944 

PN2222A-1 8 

2N5143 

PN5143-18 

2N3645 

PN3645-5 

2N4945 

PN2222A-18 

2N5910 N 

PN5910-18 

2 N 3646 

PN3646-18 

2N4946 

PN2222A-18 



2 N 3691 

PN 3691-18 

2N4964 

MPSA70-18 



FETs 

TO- 106 

TO-92 

TO- 106 

TO-92 

TO-106 

TO-92 

El 00 

J 203- 18 

E300 

J 300- 18 

KE4393 

PN4393-18 

E101 

J201-18 

E304 

J 304- 18 

KE4416 

PN4416-18 

El 02 

J 202- 18 

E305 

J305-18 

KE4857 

PN4857-18 

El 03 

J 203- 18 

E308 

J308-18 

KE4858 

PN4858-18 

El 08 

J 108-18 

E309 

J309-18 

KE4859 

PN4859-18 

El 09 

J 109-1 8 

E310 

J310-18 

KE4860 

PN4860-18 

E110 

J 1 1 0- 1 8 

E31 1 

J309-18 

KE4861 

PN 4861-18 

El 11 

J 1 1 1-18 

E31 2 

J310-18 

ITE4391 

PN4391-1S 

El 12 

J1 12-18 

KE3684 

PN3684-18 

ITE4392 

PN4392-18 

El 13 

J 1 13-18 

KE3685 

PN3685-18 

ITE4393 

PN4393-18 

El 14 

J 1 14-18 

KE3686 

PN3686-18 

P1086E 

P1086E 

E174 

J 174-1 8 

KE3687 

PN3687-18 

P1087E 

P1087E 

E175 

J175-18 

KE4091 

PN4091-18 

U1897E 

U1897E 

E176 

J176-18 

KE4092 

PN4092-18 

U1898E 

U1898E 

E201 

J201-18 

KE4093 

PN4093-18 

U1899E 

U1899E 

E202 

J202-18 

KE4220 

PN4220-18 

2N4302 

PN4302-18 

E2Q3 

J 203- 18 

KE4221 

PN4221-18 

2 N 4303 

PN 4303- 18 

E210 

J210-18 

KE4222 

PN4222-18 

2 N 4304 

PN4304-18 

E21 1 

J211-18 

KE4223 

PN4223-18 

2N4342 

PN4342-18 

E212 

J212-18 

KE4224 

PN4224-18 

2 N 4343 

PN4343-18 

E270 

J270-18 

KE4391 

PN4391-18 

2N4360 

PN4360-18 

E271 

J271-18 

KE4392 

PN4392-18 

2N5033 

PN5033 





2N5163 

PN5163 
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Conversion of TO-105/TO-106 to TO-92 




Choose The Proper FET 


National Semiconductor utilizes 17 different FET geometries to cover, without compromise, the full spectrum 
of applications. Detailed data on each process, along with a list of all part numbers manufactured from each 
process, is to be found in Section 9. 

To further simplify the selection procedure, the FET Family Tree is included for quick identification. After 
narrowing down the process types, it is suggested that the process sheets and specific part number characteris- 
tics be consulted. 


FET FAMILY TREE 
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FET Application Guide 


FET Application Guide 


National Semiconductor manufactures a broad line of silicon Junction Field Effect Transistors (JFETs). 
National's JFETs provide excellent performance in many areas such as RF amplifiers, analog switching, low 
input current amplifiers, low noise high impedance amplifiers and outstanding matched duals for operational 
amplifiers input applications. 

The following FET guides enable the user to determine when to use FETs and where to look for the best choice. 


POPULAR PRODUCT 

TYPES 

2N4416, 2N5485, 6 
PN4416, PN4302— 4 

2N4856-S1, 2N4391-3 
PN4856-61, PM4391— 3 

2N4338— 41, 2N3684-7 

2N4117— 9, 2N3452-4 
2N4117A— 19A 

2N3821— 2, 2N4221-2 
2N5457-9 

2N5432—4 

2N5196— 9, 2N5545-7 
2N3954-3 

2N5902-9 

U421-U426 

2N5018— 21, P1086— 7E 
2N5114— 6 

CM 

CO 

4 

in 

2 

CM 

0> 

1 

CO 

o 

to 

CM 

2 

CM 

2N5397, J300 

U308-10, J308-10 

2N5911-12 

NDF9401— 10 

2N5515— 24, 2N6483-5 

CO 

1 

s 

in 

in 

2 

CM 

2N5581— 63 

PROCESS DESIGNATION 

50 

51 

52 

53 

55 

58 

83 

84 

86 

88 

89 

90 

92 

93 

94 

95 

96 

98 

Low Current Amplifier 



S 

P 

s 


P 

P 

P , 


P 




P 

P 


P 

Low Freq Ampli < 100 Hz 

_ . 


S 


s 


P 



S 

S 




P 

P 


P 

High Freq Ampli > 100 MHz 

P 











P 

mm 

P 



P 


Genera! Purpose Amplifier 

P 


P 


p 






P 








Low Noise Amp (10 Hz e n ) 

S 

S 



s 

S 

P 



— 





P 

P 

P 

P 

Low Noise Amp > 50 MHz 

P 




s 


HM 

HH 

MM i 

B 


P 

p 

P 



P 


High Frequency Mixer 

P 









■1 


P 

p 






Dual Diff Pair 







P 

p 

p 





P 

P 

S 

P 

P 

AGC Amplifier 

P 




p 









MH 

MH 




Electrometer Preamp 




P 




mm 

mm 


HH 



MH 

hm 



s 

Microvolt Amplifier 




P 





mm 


B 



HH 

MMI 



P 

Low Leakage Diode 




P 




■Mi 

MK 

HH 


mm 

H 

MH 

hm 

■■ 

hm 


Diff/Angle Ended inp. Stag. 







P 

p 


___ 

mm 

B 

PMMI 

p 

KH 

s 

p 

P 

Active Filter 

P 


s 


p 




MMi 


mm 


■ 

MH 

mm 

B 



Oscillator 

P 


s 


p 




MU 


wm 

p 

n 

■■ 

mm 




Voltage Variable Resistor 

P 

P 

s 


p 




■ 



MH 


■i 

B 

HH 

hm 

P 

Hybrid Chips 

P 

P 


P 

p 


P 

p 

p 

p 

p 




■ 




Analog/Digital Switch 


P 




P 




Pj 





■i 


s 

S 

Multiplexing 

P 

P 



s 

S 




n 

MH 








Choppers 


P 




P 




mm 

MMI 






p 


Nixie Drivers 





i 



hh 

MMI 

mm 

■■ 

MMI 

■n 

■i 

H 

H 

MH 


Reed Relay Replacement 






P 




mm 

■■ 

MH 

■■ 

mm 

■ 

H 

mm 


Sub pA Dual Diff Pair 





1 1 1 r l 

. 



p 

p 







H 

B 


Sample-Hold 

P i 

' P 



S ! 




s 

p 



HH 

HM 

H 

hh 


~~P~ 

Buffer Interface to CMOS 





i 





p 

p 








Matched Switch 





: 


HM 

mm 

■ 





wm 

MM 

■■ 

mm 

P 

HF> 400 MHz Prime 







HH 

B 

■■ 



p 

p 



mm 

mm 


Current Limiter 


~~P~ 





MHI 

mm 


p 









Current Source 



p 

S 

P 




_ 


mm 









P — Prime Choice S — Secondary (Alternate) Choice 
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FET Application Guide (Continued) 


ADVANTAGES OF USING FIELD-EFFECT TRANSISTORS 


APPLICATION 

ADVANTAGES 

FINAL ASSEMBLY WHERE USED 

DC Amplifiers 

High 2 jn 

Low drift duals 

Low noise 

Transducers, military guidance 
systems, control systems, temp 
indicators, multimeters 

Low frequency 
amplifiers 

Small coupling capacitors 

Low noise, distortion 

High input impedance 

Sound detection, microphones, 
inductive transducers, hearing aids, 
high impedance transducers 

Operational 

amplifiers 

Summing point essentially 
zero. Low device noise. 

Less loading of transducers 

Control systems, potted op amps, 
test equipment, medical electronics 

Medium and high 

frequency 

amplifiers 

Low cross modulation 

Low device noise 

FM tuners, communication received 
scope inputs, most instrumentation 
equipment, high impedance inputs 

Mixers — 100 MHz 
and up 

Low mixing noise 

Low cross modulation 

FM tuners, communication receivers 

Oscillators 

Low drift 

Transmitters, receivers, organ 

Logic gates 

Virtually infinite fan in 

Simplified circuitry 

Zero storage time 

Symmetrical 

Guidance controls, computer market 
mini military teaching aids, traffic 
control, telemetry 

Choppers 

i 

Zero offset 

Low leakage currents 

Simplified circuitry 

Eliminates input transformers 

Op amp modules guidance controls 
instrumentation equipment 

AD Converters 

Multiplex switching 
(arrays) and sample hold 

Improved isolation of input 
and output. Zero offset. 
Symmetrical. Low resistance 
Simplified circuitry 

Control system, DVM's and any read- 
out equipment, medical electronics 

Relay contact 
replacement 

Solid state reliability 

Zero offset. High isolation 
Symmetrical 

No inductive spring 

No contact bounce 

High repetition rate 

Test equipment, airborne equipment 
instrumentation market 

Voltage variable 
resistor 

Symmetrical 

Solid state reliability 

Functions as variable resistor. 

Low noise. High isolation 
Improved resolution 

Organ, tone controls, control ckts to 
input operational amplifiers 

Current limiters 

Sources 

Two lead simplicity 

Wide selection range 

Low voltage operation 

Hybrid circuits, amplifiers, power supply 
protection, timing ckts, voltage 
regulators 
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JFET Cross Reference Guide 

This guide contains cross reference information to 
more than 850 Junction FETs, including many 
obsolete or otherwise unavailable types. Every 
effort has been made to recommend a replacement 
FET which will plug into an existing socket and 
work as well as the part it replaces. Let the replace- 
ment code be your guide. If you do not find a 
particular part in this guide and you know its 
specification, you should refer to "How To Use 
This Catalog" in this section. 

REPLACEMENT CODE 

* Identical specification and pin configuration 

• Equal or better specification, identical pin 
configuration 

■ Similar specification acceptable for all but the 
most critical applications, similar pin configura- 
tion 

CF Consult Factory or Local Sales Representative, 
available on special order 

N No equivalent process 


INDUSTRY TYPE 

REPLACEMENT 

NATIONAL 

PART 

NUMBER 

CODE 

2N2386 

D 

NUMBER 

2N2608 

2N2386A 

■ 

2N4381 

2N2497 

B 

2N5021 

2N2498 

■ 

2N5021 

2N2499 

M 

2N4381 

2N2500 

B 

2N4381 

2N2606 

N 


2N2607 

N 


2N2608 

* 

2N2608 

2N2609 

* 

2N2609 

2N2841 

N 


2N2842 

N 


2N2843 

B 

2N5020 

2N2844 

■ 

2N5020 

2 N 3066 

e 

2N4340 

2N3067 

• 

2N4338 

2N3068 

B 

2N4338 

2N3069 

* 

2N3069 

2N3070 

* 

2N3070 

2N3071 

* 

2N3071 

2N3084 

B 

2N4340 

2N3085 

® 

2N4340 

2N3086 

B 

2N4340 

2N3087 

& 

2N4340 

2N3088 

a 

2N4339 

2N3088A 

B 

2N4339 

2N3089 

• 

2N4339 

2N3089A 

• 

2N4339 

2N3277 

N 


2N3278 

N 


2N3328 

• 

2 N 3330 


INDUSTRY TYPE 

REPLACEMENT 

NATIONAL 

PART 

NUMBER 

NUMBER 

CODE 

2N3329 

* 

2N3329 

2N3330 

* 

2N3330 

2N3331 

* 

2N3331 

2N3332 

* 

2N3332 

2N3365 

B 

2N4340 

2N3366 

B 

2N4338 

2N3367 

B 

2N4338 

2N3368 

* 

2N3368 

2N3369 

* 

2N3369 

2N3370 

* 

2N3370 

2N3376 

• 

2N3329 

2N3378 

B 

2N3330 

2N3380 

• 

2N3331 

2N3382 

* 

2N3382 

2N3384 

* 

2N3384 

2N3386 

* 

2N3386 

2N3436 

* 

2N3436 

2N3437 

* 

2N3437 

2N3438 

* 

2N3438 

2N3452 

a 

2N3685 

2N3453 

B 

2N4118 

2N3454 

B 

2N4119 

2N3455 

B 

2N3685 

2N3456 

B 

2N4118 

2N3457 

B 

2N4119 

2N3458 

* 

2N3458 

2N3459 

* 

2N3459 

2N3460 

* 

2N3460 

2N3574 

B 

2N3329 

2N3575 

a 

2N3329 

2N3578 

• 

2N2608 

2N3684 

* 

2N3684 

2N3684A 

4 

2N3684 

2N3685 

* 

2N3685 

2N3685A 

• 

2N3685 

2N3686 

* 

2N3686 

2N3686A 

• 

2N3686 

2N3687 

* 

2N3687 

2N3687A 

• 

2N3687 

2N3819 

* 

2N3819 

2N3820 

* 

2N3820 

2N3821 

* 

2N3821 

2N3822 

* 

2N3822 

2N3823 

* 

2N3823 

2N3824 

* 

2N3824 

2N3909 


2N3331 

2N3909A 

• 

2N3331 

2N3921 

* 

2N3921 

2N3922 

* 

2N3922 

2N3954 

* 

2N3954 

2N3954A 

* 

2N3954A 

2N3955 

* 

2N3955 

2N3955A 

* 

2N3955A 

2N3956 

* 

2N3956 

2N3957 

* 

2N3957 

2N3958 

* 

2N3958 

2N3966 

* 

2N3966 
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JFET Cross Reference Guide 

(Continued) 



INDUSTRY TYPE 
NUMBER 

REPLACEMENT 

CODE 

NATIONAL 

PART 

NUMBER 

INDUSTRY TYPE 

NUMBER 

REPLACEMENT 

CODE 

NATIONAL 

PART 

NUMBER 

2N3967 

* 

2N3967 

2N4856 

* 

2N4856 

2N3967A 

* 

2N3967A 

2N4856A 

* ■ , 

2N4856A 

, 2N3968 

* 

2N3968 

2N4857 

* 

2N4857 

2N3968A 

* 

2N3968A 

2N4857A 

* 

2N4857A 

2N3969 

* 

2N3969 

2N4858 

* 

2N4858 

2N3969A 

* 

2N3969A 

2N4858A 

* 

2N4858A 

2N3970 

* 

2N3970 

2N4859 

* 

2N4859 

2N3971 

* 

2N3971 

2N4859A 

* 

2N4859A 

2N3972 

* 

2N3972 

2N4860 

* 

2N4860 

2N3993 

* 

2N3993 

2N4860A 

* 

2N4860A 

2N3993A 

* 

2N3993A 

2N4861 

* 

2N4861 

2N3994 

* 

2N3994 

2N4861A 

* 

2N4861A 

2N3994A 

2N4082 

* 

CF 

2N3994A 

2N4867 

2N4867A 

CF 

CF 


2N4083 

CF 


2N4868 

CF 


2N4084 

* 

2N4084 

2N4868A 

CF 


2N4085 

* 

2N4085 

2N4869 

CF 


2N4091 

* 

2N4091 

2N4869A 

CF 


2N4092 

* 

2N4092 

2N4881 

N 


2N4093 

* 

2N4093 

2N4882 

N 


2N4117 

* 

2N4117 

2N4883 

N 


2N4117A 

* 

2N4117A 

2N4884 

N 


2N4118 

* 

2N4118 

2N4885 

N 


2N4118A 

* 

2N4118A 

2N4886 

N 


2N4119 

* 

2N4119 

2N4977 

■ 

2N5432 

2N4119A 

* 

2N4119A 

2N4978 

■ 

2 N 5433 

2N4139 

CF 


2N4979 

■ 

2 N 5434 

2N4220 

* 

2N4220 

2N5018 

* 

2N5018 

2N4220A 

* 

2N4220A 

2N5019 

* 

2N5019 

2N4221 

* 

2N4221 

2N5020 

* 

• 2N5020 

2N4221A 

* 

2N4221A 

2N5021 

* 

2N5021 

2N4222 

* 

2N4222 

2N5033 

• 

PN5033 

2N4222A 

* 

2N4222A 

2N5045 

* 

2 N 5045 

2N4223 

* 

2N4223 

2N5046 

# 

2N5046 

2N4224 

* 

2N4224 

2N5047 

* 

2N5047 

2N4302 

• 

PN4302 

2N5078 

* 

2N5078 

2N4303 

• 

PN4303 

2N5103 

* 

2N5103 

2N4304 

• 

PN4304 

2N5104 

* 

2N5104 

2N4338 

* 

2N4338 

2N5105 

* 

2N5105 

2N4339 

* 

2N4339 

2N5114 

* 

2N5114 

2N4340 

* 

2N4340 

2N5115 

* 

2N5115 

2N4341 

* 

2N4341 

2N5116 

* 

2N5116 

2N4342 

• 

PN4342 

2N5163 

* 

2N5163 

2N4343 

CF 


2N5196 

* 

2N5196 

2N4360 

• 

PN4360 

2N5197 

* 

2N5197 

2N4381 

* 

2N4381 

2N5198 

* 

2N5198 

2N4382 

■ 

2N5115 

2N5199 

* 

2N5199 

2N4391 

* 

2N4391 

2N5245 

* 

2N5245 

2N4392 

* 

2N4392 

2N5246 

* 

2N5246 

2N4393 ' 

* 

2N4393 

2N5247 

* 

2N5247 

2N4416 

* 

2N4416 

2N5248 

* 

2N5248 

2N4416A 

2N4417 

* 

N 

2N4416A 

2N5265 

2N5266 

o o 

~n -n 


2N4445 

• 

2N5432 

2N5267 

CF 


2N4446 

• 

2N5433 

2N5268 

CF 


2N4447 

• 

2N5432 

2N5269 

CF 


2N4448 

• 

2N5433 

2N5270 

CF 
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INDUSTRY TYPE 
NUMBER 

2N5277 

REPLACEMENT 

CODE 

N 

NATIONAL 

PART 

NUMBER 

INDUSTRY TYPE 

NUMBER 

2N5555 

REPLACEMENT 

CODE 

* 

NATIONAL 

PART 

NUMBER 

2N5555 

2N5278 

N 


2N5556 


2N5556 

2N5358 

# 

2N5358 

2N5557 

* 

2N5557 

2 N 53 59 

* 

2N5359 

2N5558 

* 

2N5558 

2N5360 

* 

2N5360 

2N5561 

* 

2N5561 

2N5361 

* 

2N5361 

2N5562 

* 

2N5562 

2N5362 

* 

2N5362 

2N5563 

* 

2N5563 

2N5363 

* 

2N5363 

2N5564 

* 

2N5564 

2N5364 

w 

2N5364 

2N5585 

* 

2N5565 

2N5391 

CF 


2N5566 


2N5566 

2N5392 

CF 


2N5638 

#■ 

2N5638 

2 N 53 93 

CF 


2N5639 

* 

2N5639 

2N5394 

CF 


2N5640 

* 

2N5640 

2N5395 

CF 


2N5647 

■ 

2N3686 

2N5396 

CF 


2N5648 

ES 

2N3686 

2N5397 

* 

2N5397 

2N5649 

es 

2N3685 

2N5398 

-* 

2N5398 

2N5653 

* 

2N5653 

2N5432 

* 

2N5432 

2N5654 

* 

2N5654 

2N5433 

* 

2N5433 

2 N 5668 

* 

2N5668 

2N5434 

* 

2N5434 

2 N 5669 

* 

2N5669 

2N5452 

* 

2N5452 

2N5670 

* 

2N5670 

2N5453 

* 

2N5453 

2N5902 

* 

2N5902 

2 N 54 54 

* 

2N5454 

2N5903 

# 

2N5903 

2N5457 

* 

2N5457 

2N5904 

* 

2N5904 

2N5458 


2N5458 

2N5905 

* 

2N5905 

2N5459 

* 

2N5459 

2N5906 

-* 

2N5906 

2N5460 

* 

2N5460 

2N5907 

* 

2N5907 

2N5461 

* 

2N5461 

2N5908 

* 

2N5908 

2N5462 

* 

2N5462 

2N5909 

* 

2N5909 

2N5463 

N 


2N5911 

* 

2N5911 

2N5464 

N 


2N5912 

* 

2N5912 

2N5465 

N 


2N5949 

* 

2N5949 

2N5471 

55 

2N5020 

2N5950 

1 # 

2N5950 

2N5472 

m 

2N5020 

2N5951 

* 

2N5951 

2N5473 

■ 

2N5020 

2N5952 

* 

2N5952 

2 N 5474 

sa 

2N5020 

2N5953 

* 

2N5953 

2N5475 

a 

2N5020 

2N6449 

N 


2N5476 

m 

2N5020 

2 N 64 50 

N 


2N5484 

* 

2N5484 

2N6451 

CF 


2N5485 

# 

2N5485 

2N6452 

CF 


2N5486 

* 

2N5486 

2 N 6453 

CF 


2N5515 

* 

2N5515 

2N6454 

CF 


2N5516 

* 

2N5516 

2N6483 

* 

2 N 6483 

2N5517 

* 

2N5517 

2N6484 

* 

2 N 6484 

2N5518 

* 

2N5518 

2N6485 

* 

2N6485 

2N5519 

* 

2N5519 

A5T6449 

N 


2N5520 

* 

2N5520 

A5T6450 

N 


2N5521 

* 

2N5521 

AD3954 

• 

2N3954 

2N5522 

* 

2N5522 

AD3954A 

• 

2N3954A 

2N5523 

* 

2N5523 

AD3955 


2N3955 

2N5524 

* 

2N5524 

AD3955A 

• 

2N3955A 

2N5543 

N 


AD3956 

© 

2N3956 

2N5544 

N 


AD3957 

• 

2N3957 

2N5545 

* 

2N5545 

AD3958 

• 

2N3958 

2N5546 

* 

2N5546 

AD5905 

© 

2N5905 

2N5547 

* 

2N5547 

AD5906 

© 

2N5906 

2N5549 

• 

2N5397 

AD5907 

© 

2N5907 
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INDUSTRY TYPE 

REPLACEMENT 

NATIONAL 

PART 

NUMBER 

INDUSTRY TYPE 

REPLACEMENT 

NATIONAL 

PART 

NUMBER 

NUMBER 

CODE 

NUMBER 

CODE 

AD5908 

© 

2N5908 

El 00 

• 

J202 

AD5909 

• 

2N5909 

E101 

• 

J201 

AD830 

■ 

2N5906 

El 02 

• 

J202 

AD831 

■ 

2N5907 

El 03 

• 

J203 

AD832 

■ 

2N5908 

El 05 

N 


AD833 

■ 

2N5909 

El 06 

N 


AD833A 

n 

2N5909 

El 07 

N 


AD835 

■ 

NDF9407 

El 08 

• 

J108 

AD836 

■ 

NDF9408 

El 09 


J109 

AD837 

B 

NDF9408 

E110 

• 

J110 

AD838 

■ 

NDF9409 

El 1 1 

• 

Jill 

AD839 

■ 

NDF9410 

El 12 

• 

J112 

AD840 

a 

2N5520 

El 13 

• 

J113 

AD841 

m 

2N5521 

El 14 

• 

J 1 1 4 

AD842 

G 

2N5523 

El 74 

• 

J174 

AD845 

■ 

2N5911 

E175 

• 

J175 

AD846 

B 

2N5912 

E176 

• 

J 1 76 

BF244A 

* 

BF244A 

E177 

• 

J177 

BF244B 

* 

BF244B 

E201 

• 

J201 

BF244C 

* 

BF244C 

E202 

• 

J202 

BF245A 

* 

BF245A 

E203 

• 

J203 

BF245B 

* 

BF245B 

E210 

• 

J210 

BF245C 

* 

BF245C 

E21 1 

• 

J21 1 

BF246A 

* 

BF246A 

E212 

• 

J212 

BF246B 

* 

BF246B 

E230 

B 

PN3685 

BF246C 

* 

BF246C 

E231 

B 

PN3684 

BF247A 

* 

BF247A 

E232 

B 

PN368 

BF247B 

* 

BF247B 

E270 

• 

J270 

BF247C 

* 

BF247C 

E271 

• 

J271 

BF256A 

* 

BF256A 

E300 

• 

J300 

BF256B 

* 

BF256B 

E304 

• 

J304 

BF256C 

* 

BF256C 

E305 

• 

J305 

BF264A 

* 

BF264A 

E308 

• 

J308 

BF264B 

* 

BF264B 

E309 

• 

J309 

BF264C 

* 

BF264C 

E310 

© 

J310 

BF264D 

* 

BF264D 

E31 1 

• 

J309 

C413N 

• 

2N4859 

E312 

® 

J310 

C681 

B 

2N4338 

E400 

CF 


C681A 

B 

2N4338 

E401 

CF 


C683 

B 

2N4339 

E402 

CF 


C683A 

B 

2N4339 

E41 0 

CF 


C685 

B 

2N4220 

E41 1 

CF 


C685A 

B 

2N4220 

E41 2 

CF 


CM640 

B 

2N4391 

E420 

B 

U257 

CM641 

B 

2N4391 

E421 

B 

U257 

CM642 

B 

2N4392 

FE0654A 

• 

PN4416 

CM643 

B 

2N4391 

FE0654B 

© 

PN4303 

CM644 

B 

2N4393 

FE3819 

• . 

2N3819 

CM645 

B 

2N4392 

FE5245 

• 

2N5245 

CM646 

B 

2N4392 

FE5246 

• 

2N5246 

CM647 

fl 


FE5247 

• 

2N5247 

CP640 

• 

U322 

FE5457 

• 

2N5457 

CP643 

B 

2N4391 

FE5458 

• 

2N5458 

CP650 

• 

U322 

FE5459 

• 

2 N 5459 

CP651 

• 

U320 

FE5484 

• 

2 N 5484 

CP652 


U322 

FE5485 

• 

2N5485 

CP653 

• 

U320 

FE5486 

• 

2N5486 
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INDUSTRY TYPE 

NUMBER 

REPLACEMENT 

CODE 

NATIONAL 

PART 

NUMBER 

INDUSTRY TYPE 

NUMBER 

REPLACEMENT 

CODE 

NATIONAL 

PART 

NUMBER 

FM1100A 

a 

2N5906 

J 1 1 4 

* 

J 1 1 4 

FM1101A 

a 

2N5906 

J174 

* 

J174 

FM1102A 

■ 

2N5907 

J 1 75 

* 

J175 

FM1103A 

■ 

2N5908 

J176 

* 

J176 

FM1104A 

■ 

2N5909 

J177 

* 

J 1 77 

FM105A 

■ 

NDF9401 

J201 

* 

J201 

FM1106A 

■ 

NDF9401 

J202 

* 

J202 

FM1107A 

■ 

NDF9402 

J203 

* 

J203 

FM1108A 

■ 

NDF9403 

J270 

* 

J270 

FM1109A 

n 

NDF9405 

J271 

* 

J271 

FM1110A 

■ 

2N3957 

J300 

* 

J300 

FM1111A 

■ 

2N3958 

J304 

* 

J304 

FM3954 

• 

2N3954 

J305 

* 

J305 

FM3954A 

• 

2N3954A 

J401 

* 

J401 

FM3955 

• 

2N3955 

J402 

* 

J402 

FM3955A . 

© 

2N3955A 

J403 

* 

J403 

FM3956 

• 

2N3956 

J404 

* 

J404 

FM3957 

• 

2N3957 

J405 

* 

J405 

FM3958 

o 

2N3958 

J406 

* 

J406 

FT0654A 

■ 

2N3824 

J410 

* 

J410 

FT0654B 

■ 

2N3824 

J41 1 

* 

J41 1 

FT0654C 

■ 

2N4221 

J412 

* 

J412 

FT3820 

• 

2N3820 

J1401 

* 

J1401 

IMF3954 

• 

2N3954 

J1402 

* 

J1402 

IMF3954A 

• 

2N3954A 

J1403 

* 

J1403 

IMF3955 

© 

2N3955 

J1404 

* 

J1404 

IMF3955A 


2N3955A 

J1405 

* 

J1405 

IMF3956 

• 

2N3956 

J1406 

* 

J1406 

IMF3957 

• 

2 N 3957 

KE3684 

9 

PN3684 

IMF3958 


2N3958 

KE3685 

9 

PN3685 

IT100 

■ 

2N5115 

KE3686 

• 

PN3686 

IT 1 01 

■ 

2N5116 

KE3970 

• 

PN4391 

IT 108 

• 

2N5486 

KE3971 

• 

PN4392 

IT109 

• 

2N5397 

KE3972 


PN4393 

ITE3066 

■ 

2N4340 

KE4091 

• 

PN4091 

ITE3067 

■ 

2N4338 

KE4092 

• 

PN4092 

ITE3068 


2N4338 

KE4093 

• 

PN4093 

ITE4117 

© 

2N4117 

KE4220 

• 

PN4220 

ITE4118 

• 

2N4118 

KE4221 

9 

PN4221 

ITE4119 

• 

2N4119 

KE4222 

9 

PN4222 

ITE4338 

• 

2N4338 

KE4223 

9 

PIN! 4223 

ITE4339 

• 

2N4339 

KE4224 

9 

PN4224 

ITE4340 

9 

2N4340 

KE4391 

9 

PN4391 

ITE4341 

9 

2N4391 

KE4392 

9 

PN4392 

ITE4391 

* 

PN4391 

KE4393 

9 

PN4393 

ITE4392 

* 

PN4392 

KE4416 

9 

PN4416 

ITE4393 

9 

PN4393 

KE4856 

9 

PN4856 

ITE4416 

• 

PN4416 

KE4857 

9 

PN4857 

ITE4867 

■ 

PN3686 

. KE4858 

9 

PN4858 

ITE4868 

m 

PN3685 

KE4859 

9 

PN4859 

ITE4869 

■ 

PN3684 

KE4860 

9 

PN4860 

J108 

* 

J108 

KE4861 

9 

, PN4861 

J109 

* 

J109 

KE5103 

9 

2N5952 

J110 

* 

J110 

KE5104 

9 

2N5953 

Jill 

* 

Jill 

KE5105 

n 

PN4416 

J 1 1 2 

*. 

J112 

MFE2000 

s 

2N4416 

J 1 1 3 

* 

J113 

MFE2001 

a 

2N4416 
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INDUSTRY TYPE 

REPLACEMENT 

NATIONAL 

PART 

NUMBER 

INDUSTRY TYPE 

REPLACEMENT 

NATIONAL 

PART 

NUMBER 

NUMBER 

CODE 

NUMBER 

CODE 

MFE2004 

e 

2N4393 

NF532 

© 

2N3822 

MFE2005 

■ 

2N4392 

NF533 

9 

2N3821 

MFE2006 

■ 

2N4391 

NF580 

9 

2N5432 

MFE2007 

■ 

2N4857 

NF581 

9 

2N5432 

MFE2008 

B 

2N4391 

NF582 

9 

2 N 5434 

MFE2009 

n 

2N4856 

NF583 

9 

2N5434 

MFE2010 

B 

2N4856 

NF584 

9 

2N5432 

MFE2011 

B 

2N5433 

NF585 

9 

2N5433 

MFE2012 

B 

2N5433 

NF4302 

9 

PN4302 

MFE2093 

B 

2N3687 

NF4303 

9 

PN4303 

MFE2094 

B 

2N3686 

NF4304 

9 

PN4304 

MFE2095 

B 

2N3685 

NF4445 

9 

2N5432 

MFE2133 

fl 

2N4392 

NF4446 

9 

2N5433 

MFE4007 

B 

2N2608 

NF4447 

9 

2N5432 

MFE4008 

B 

2N2608 

NF4448 


2N5433 

MFE4009 

B 

2N3329 

NF5101 

* 

NF5101 

MFE401Q 


2N3330 

NF5102 

* 

NF5102 

MFE4011 

B 

2N3330 

NF5103 

* 

NF5103 

MFE4012 

B 

2N3331 

NF5163 

9 

2N5163 

MPF102 

* 

MPF102 

NF5457 

9 

2N5457 

MPF103 

* 

MPF103 

NF5458 

• 

2N5458 

MPF104 

* 

MPF104 

NF5459 

ft 

2N5459 

MPF105 

* 

MPF105 

NF5485 

ft 

2N5485 

MPF106 

* 

MPF106 

NF5486 

ft 

2N5486 

MPF107 

* 

MPF107 

NF5555 

ft 

2N5555 

MPF108 

* 

MPF108 

NF5638 

ft 

2N5638 

MPF109 

* 

MPF109 

NF5639 

ft 

2N5639 

MPF111 

* 

MPF111 

NF5640 

ft 

2N5640 

MPF112 

'* 

MPF112 

NF5653 

ft 

2N5653 

MPF161 

• 

2N5461 

NF5654 

ft 

2N5654 

MPF256 

© 

J211 

NPD5564 

* 

NPD5564 

MPF820 

B 

J309 

NPD5565 

* 

NPD5565 

MPF970 

• 

P1086E 

NPD5566 

* 

NPD5566 

MPF971 

© 

P1087E 

NPD83G1 

* 

NPD8301 

MPF4391 

* 

PN4391 

NPD8302 

* 

NPD8302 

MPF4392 

* 

PN4392 

NPD8303 

* 

NPD8303 

MPF4393 

* 

PN4393 

NPD9801 

# 

NPD9801 

NDF9401 

* 

NDF9401 

NPD9802 

* 

NPD9802 

NDF9402 

* 

NDF9402 

NPD9803 

* 

NPD9803 

NDF9403 

* 

NDF9403 

P1069E 



NDF9404 

* 

NDF9404 

P1086E 

* 

P1086E 

NDF9405 

* 

NDF9405 

P1087E 

* 

P1087E 

NDF9406 

* 

NDF9406 

P1117E 

CF 


NDF9407 

* 

NDF9407 

P1118E 

CF 


NDF9408 

* 

NDF9408 

P1119E 

CF 


NDF9409 

* 

NDF9409 

PF510 

ft 

PN4392 

NDF9410 

* 

NDF9410 

PF511 

ft 

PN4392 

NF500 

• 

2N4224 

PF5101 

* 

PF5101 

NF501 

• 

2N4224 

PF5102 

* 

PF5102 

NF506 

« 

2N3823 

PF5103 

* 

PF5103 

NF510 

• 

2N4092 

PN3684 

* 

PN3684 

NF520 

• 

2N4224 

PN3685 

* 

PN3685 

NF521 

• 

2N4220 

PN3686 

# 

PN3686 

NF522 

ft 

2N4224 

PN3687 

* 

PN3687 

NF523 

ft 

2N4220 

PN4091 

* 

PN4091 

NF530 

9 

2N3822 

PN4092 

* 

PN4092 

NF531 

9 

2N3821 

PN4093 

* 

PN4093 
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INDUSTRY TYPE 

REPLACEMENT 

NATIONAL 

PART 

NUMBER 

INDUSTRY TYPE 

REPLACEMENT 

NATIONAL 

PART 

NUMBER 

NUMBER 

CODE 

NUMBER 

CODE 

PN4220 

# 

PN4220 

TD5906A 

a 

2N5906 

PN4221 

* 

PN4221 

TD5907 

a 

2N5907 

PN4222 

* 

PN4222 

TD5907A 

a 

2N5907 

PN4223 

* 

PN4223 

TD5908 

a 

2N5908 

PN4224 

* 

PN4224 

TD5908A 

a 

2N5908 

PN4302 

* 

PN4302 - 

TD5909 


2N5909 

PN4303 

* 

PN4303 

TD5909A 

a 

2N5909 

PN4304 

* 

PN4304 

TD5911 

a 

2N5911 

PN4342 

* 

PN4342 

TD5911A 

a 

2N5911 

PN4343 

■ 

P1087E 

TD5912 

a 

2N5912 

PN4360 

* 

PN4360 

TD5912A 

a 

2N5912 

PN4391 

* 

PN4391 

TIS25 

N 


PN4392 

* 

PN4392 

TIS26 

N 


PN4393 

* 

PN4393 

TIS27 

N 


PN4416 

* 

PN4416 

TIS34 

• 

2N5486 

PN4856 

* 

PN4856 

TIS41 

a 

2N4859 

PN4857 

* 

PN4857 

TIS42 

a 

PN4392 

PN4858 

* 

PN4858 

TIS58 

* 

TIS58 

PN4859 

* 

PN4859 

TIS59 

* 

TIS59 

PN4860 

* 

PN4860 

TIS68 

N 


PN4861 

* 

PN4861 

TIS69 

N 


PN5033 

* 

PN5033 

TIS70 

N 


PN5163 

* 

PN5163 

TIS73 

* 

TIS73 

SU2078 

• 

2N3955 

TIS74 

* 

TIS74 

SU2079 

0 

2N3956 

TIS75 

* 

TIS75 

SU2080 



TIS78 

N 


SU2081 



TIS79 

N 


SU2098 

• 

2N3954 

TIS88A 

• 

2N5486 

SU2098A 

© 

2N3954 

U110 

B 

2N5020 

SU2098B 

• 

2N3954A 

U112 

• 

2N4381 

SU2099 

• 

2N3955A 

U114 

a 

2N5020 

SU2099A 

• 

2N3955A 

U133 

■ 

2N5020 

SU2365 

e 

U401 

U146 

• 

2N5020 

SU2365A 

© 

U401 

U147 

• 

2N5020 

SU2366 

o 

U402 

U148 

© 

2N2608 

SU2366A 

• 

U402 

U149 

• 

2N2609 

SU2367 

© 

U403 

U168 

• 

2N2608 

SU2367A 

© 

U403 

U182 

• 

2N4857 

SU2368 

© 

U404 

U183 

© 

2N3823 

SU2368A 

• 

U404 

U184 

• 

2N4416 

SU2369 

© 

U405 

U197 


2N4338 

SU2369A 

• 

U405 

U198 

• 

2N4340 

SU2410 

■ 

U424 

U1 99 


2N4341 

SU2411 

■ 

U425 

U200 

• 

2N4393 

SU2412 

a 

U426 

U201 

9 

2N4392 

TD5452 

a 

2N5452 

U202 

• 

2N4391 

TD5453 

a 

2N5453 

U231 

* 

U231 

TD5454 

© 

2N5454 

U232 

* 

U232 

TD5902 

© 

2N5902 

U233 

* 

U233 

TD5902A 

■ 

2N5902 

U234 

* 

U234 

TD5903 

a 

2N5903 

U235 

* 

U235 

TD5903A 

a 

2N5903 

U240 

• 

2N5432 

TD5904 

m 

2N5904 

U241 

• 

2N5433 

TD5904A 

a 

2N5904 

U242 

• 

2N5432 

TD5905 

■ 

2N5905 

U243 

• 

2N5433 

TD5905A 

a 

2N5905 

U244 

N 


TD5906 

a 

2N5906 

U248 

* 

2N5902 
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INDUSTRY TYPE 

REPLACEMENT 

NATIONAL 

PART 

NUMBER 

INDUSTRY TYPE 

REPLACEMENT 

NATIONAL 

PART 

NUMBER 

NUMBER 

CODE 

NUMBER 

CODE 

U248A 

* 

2N5906 

U1897E 

• 

U1897E 

U249 

* 

2N5903 

U1898E 

• 

U1898E 

U249A 

* 

2N5907 

U1899E 

• 

U1899E 

U250 

* 

2N5904 

U1994E 

• 

PN4416 

U250A 

* 

2N5908 

U2047 

9 

PN4416 

U251 

* 

2N5905 

UC155 

■ 

2N4416 

U251A 

* 

2N5909 

UC200 

■ 

2N4393 

U252 

* 

2N5911 

UC201 

■ 

2N4416 

U253 

* 

2N5912 

UC210 

■ 

2N3822 

U254 

* 

2N4859 

UC220 

■ 

2N4220 

U255 

* 

2N4860 

UC241 

■ 

2N3822 

U256 

* 

2N4861 

UC250 

• 

2N4391 

U257 

• 

U257 

UC251 

• 

2N4392 

♦U266 

N 


UC400 

■ 

2N2609 

U280 

• 

2N3954 

UC401 

■ 

2N5019 

U281 

• 

2N3954 

UC410 

■ 

2N2609 

U282 

• 

2N3955 

UC420 

■ 

2N3329 

U283 

• 

2N3955 

UC588 

a 

2N4416 

U284 

• 

2N3956 

UC703 

■ 

2N3822 

U285 

• 

2N3957 

UC705 

■ 

2N3824 

U290 

N 


UC707 

■ 

2N4391 

U291 

N 


UC714 

■ 

2N4416 

U300 

■ 

U304 

UC734 

■ 

2N4416 

U301 

* 

U301 

UC734E 

s 

PN4416 

U304 

» 

2N5114 

UC755 

B 

2N4391 

U305 

• 

2N5116 

UC756 

B 

2N4224 

U306 

• 

2N5117 

UC805 

B 

2N3331 

U308 

* 

U308 

UC807 

B 

2N4861 

U309 

* 

U309 

UC814 

B 

2N3331 

U310 

* 

U310 

UC851 

B 

2N2608 

U31 1 

• 

U31 1 

UC854 

CF 


U312 

* 

U312 

UC855 

CF 


U320 

* 

U320 

UC2139 

CF 


U321 

* 

U321 

UC2147 

CF 


U322 

* 

U322 

UC2148 

CF 


U328 

N 


i UC2149 

CF 


U329 

N 


VCR2N 

B 

2N4092 

U330 

N 


VCR3P 

B 

2N5115 

U331 

N 


VCR4N 

B 

2N4341 

U350 

* 

U350 

VCR5P 

B 

2N3331 

U401 

* 

U401 

VCR7N 

B 

2N4119 

U402 

* 

U402 




U403 

* 

U403 




U404 

* 

U404 




U405 

* 

U405 




U406 

* 

U406 




U421 

* 

U421 




U422 

* 

U422 




U423 

* 

U423 




U424 

* 

U424 




U425 

* 

U425 




U426 

* 

U426 




U430 

* 

U430 




U431 

* 

U431 

' ' 



U1714 

« 

2N4340 




U1715 

N 





U 1 837 E 

• 

2N5486 
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BIPOLARS 

JFET'S 


41 

42 

43 

44 

45 

46 

47 

49 

50 

90 

92 

Preamplifiers 
>500 MHz 

© 











>500 MHz with AGC 

• 











200-500 MHz 

• 

• 







• 

• ■ 


200-500 MHz with AGC 

50-250 MHz 

• 

• 


© 





• 

© 

• 

50-250 MHz with AGC 

• 



• 








20-120 MHz 




• 




• 

• 

• 


Mixers 

Input >500 MHz 

Input 200-500 MHz 


■ 

■ 

■ 


■ 

■ 



e 

• 

Input 50-250 MHz 


1 





II 



• 


Input 20-120 MHz 


1 

Pill 

1 


H 

B 


ia| 

& 


Loe Osc 

>500 MHz Mech. Tuned 


9 

© 



■ 



■ 

■ 


> 500 MHz Varactor 

200-500 MHz Mech. Tuned 


© 

• 



■ 



■ 

■ 


200—500 MHz Varactor 












50-250 MHz 



© 



1 1 



1 1 

|| 


20-120 MHz 



e 



■ 



B 

B 


IF Amps 
<75 MHz 

■ 

■ 

■ 


• 

© 

• 

• 

• 

• 


< 15 MHz 

<75 MHz with AGC 

■ 

| 

fl 

© 

© 

© 

• 


• 



<15 MHz with AGC 
< 75 MHz Last Stage 

■ 

| 

| 

© 


m 

• 

• 




< 15 MHz Last Stage 

B 

■ 

■ 



B 


• 

© 



Special Uses 

200-500 MHz < 1.0 mA Bias 

■ 

■ 

■ 

■ 

■ 

m 

■ 

■ 

■ 

■ 


50-250 MHz < 1.0 mA Bias 


B 





| 

B 




200-500 MHz 5-15 mA Linear IF 
50-250 MHz 5-15 mA Linear IF 

8 

a 

■ 

■ 

| 

1 

■ 


■ 

■ 

• 

< 120 MHz/20 mA Wideband RF 

VHF Freq. Generator and/or 

Multiplier to 75 mW Levels 

1 

1 

1 

1 

1 

i 

B 

i 

1 

1 

© 
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Transistors NPN GPA Devices 


CONTINUOUS 

OPERATION 

TYPICAL 

COLLECTOR 

CURRENT 


P - Plastic (TO-92) 
MC - Metal Can 
DW - Durawatt 


100 mA 


P37 GPA-AUDIO 
200MHz 
NSDU01 DW 


80 mA 

40 mA 

30 mA 

20 mA 

15 mA 

10 mA 

8 mA 
6 mA 

2 mA 


P09 AUDIO GPA 
400 MHz 
PN9013P 


P14 GPA 

200 MHz 
MPS6560 P 
BFY 50 MC 


PI 3 GPA/SW 
350 MHz 
2N4400 P 


P20 GPA/SW 
350 MHz 
2N2219A/22A MC 

PI 9 GPA/SW 
350 MHz 
2N4401 P 


P38 GPA-AUDIO 
DRIVER 200 MHz 
NSDU06 DW 


PI 2 GPA 
130 MHz 
2N3019 MC 
2N3700 MC 


PI 5 HIGH VOLTAGE 
VIDEO 170 MHz 
BF257/8/9 MC 


P08 GPA-HIGH VOLTAGE 
DRIVER 200 MHz 
2N3501 MC 


1 P39 GPA-HIGH 



P27 RF-GPA 

| 


VOLTAGE DRIVER 


500 MHz 

P46 RF-IF * 


NSDU07 DW 


2N915 MC 

450 MHz 1 




MPSA20 P 

PE5025 P 1 




P49 RF-GPA 
600 MHz 
MPSH20 

1 

1 



P43 RF-AMP 

P47 RF-IF 

P23 GPA/S . 


PI 6 GPA-HIGH 

900 MHz 

1000 MHz 

500 MHz 1 


VOLATAGE 220 MHz 

2N918 MC 

PE30308 P 



2N5551 P 

MP53563 P 

MPSH24 P 

2N3903/4 P j 


2N5770 P 

P42 RF-VHF/UHF , P04 LOW 



P44 RF-AGC 

1000 MHz 

• LEVELAOW 



550 MHz 

2N5179 MC 

I NOISE AMP 



SE5020 MC 

MPSH10 P 

1 350 MHz 



MPS6560 P 

P45 RF-AGC 
500 MHz 
SE5055 MC 
MPSH32 P 

1 2N2925 P 

P07 LOW 


P41 RF-AGC 
700 MHz 
BF180/BF200 
MPSH08 

j BC107 MC 

1 

LEVEL/LOW NOISE 
AMP 140 MHz 

2N5088 P 

2N930 MC 



P48 HIGH VOLTAGE 
VIDEO DRIVER 
80 MHz 
SE7056 MC 
SP7056 DW 


P48 HIGH VOLTAGE 
VIDEO DRIVER 
70 MHz 
SE7057 MC 


15 V20V 25 V30 V 35 V 40 V 45 V 60 V 80 V 100 V 120 V 220 V 300 V 


COLLECTOR BREAKDOWN VOLTAGE 

BVceo 




15 mA 


P27 RF-GPA 
500 MHz 
2N915 MC 
MPSA20 P 


P46 RF-IF 
450 MHz 
PE5025 P 


10 mA 


P49 RF-GPA 
600 MHz 
MPSH20 


CONTINUOUS 8 mA 

OPERATION 

TYPICAL 


P43 RF-AMP 
900 MHz 
2N918 MC 
MP53563 P 
2N5770 P 


P47 RF-IF 

1000 MHz 
PE30308 P 
MPSH24 P 


P23 GPA/S 
500 MHz 
2N3903/4 P 


COLLECTOR 
CURRENT 6 mA 


P44 RF-AGC 
550 MHz 
SE5020 MC 
MPS6560 P 


P42 RF-VHF/UHF 
1000 MHz 
2N5179 MC 
MPSH10P 


2 mA 


P45 RF-AGC 

P41 RF-AGC 500 MHz 

700 MHz SE5055 MC 

BF160/BF200 MPSH32 P 

MPSH08 


P - Plastic (TO-92) 
MC - Metal Can 
DW - Durawatt 


15 V 20 V 25 V 30 V 35 V 40 V 45 V 60 V 

COLLECTOR BREAKDOWN VOLTAGE 

bv ceo »- 


saojAdQ ju NdN sjoisisuejj. 




Transistors PNP GPA Devices 



100 mA 

P77 GPA-AUDIO 

200MHz 

NSDU51 DW 





80 mA 


P78 GPA-AUDIO 

DRIVER 200 MHz 

NSDU56 DW 




40 mA 


P67 GPA/SW 



CONTINUOUS 

30 mA 

P60 GPA/SW 

400 MHz pro ppa/qw 

PN9012 P GPA/SW 

' 3Q0 MHz 

2N4402/3 P 

200 MHz 

2N4033 



OPERATION 

20 mA 

2N2905/7A MC 




TYPICAL 

COLLECTOR 

CURRENT 

15 mA 

P69 GPA/SW 

450 MHz 

2N3905/6 P 


P79 GPA-HIGH 
VOLTAGE DRIVER 



10 mA 

P66 GPA/SW 

600 MHz 

2N3905/6 P 


NSDU57 DW 



8 mA 

P71 LOW 
LEVEL/LOW 


P74 GPA-HIGH 



6 mA 

NOISE AMP 500 MHz 

VOLTAGE 200 MHz 



BC177 


2N5401 

P73 GPA HIGH 



BC251 

P62 LOW 


VOLTAGE 225 MHz 


2 mA 


LEVEL/LOW 

NOISE AMP 120 MHz 

2N5086 P 


2N3634 MC 



-25 V -35 V -40 V 

-60V -80V 

-120 V 

-MOV 

P - Plastic (TO-92) 

MO — Metal Can 


COLLECTOR BREAKDOWN VOLTAGE 





RVrrn 






OV CEO 






1500 mA 


1000 mA 


P70 HSS 40 V P25 HSS 30 V 
PNP 2N3467 MC NPN 2N3724/5 MC 
2N4014 MC 


MAXIMUM 750 mA 
SURVIVABLE 
COLLECTOR 
CURRENT 

SATURATED 500 mA 
MODE 


P22 HSS 15 V 
NPN 2N3013 MC 
MPS3646 P 


300 mA 


P64 12V 

PNP 2N2894A MC 
PE4313 P 


PI 2 GPA/SW 
NPN 80 V 
2N6019 MC 
PE3568 P 


P67 GPA/SW 
PI 3 GPA/SW PNP 60 V 


NPN 35 V 
2N4400 P 
PI 9 GPA/SW 
NPN 40 V 
2N4401 P 
P20 GPA/SW 
NPN 40 V 
2N2219A/22A MC 


2N4033 MC 
MPS4356 P 


P63 GPA/SW 
PNP 40 V 
2N4402/3 P 
2N2905/7A MC 


P21HSS15V 

200 mA NPN 2N2369A MC 
MPS2369 P 
P65HSS12V 

150 mA PNP 2N4208 MC 
MPS3640 P 


20 ns 25 ns 30 ns 40 ns 


P69 GPA/SW 
PNP 40 V 
2N3257A MC 
P23 GPA/SW 
NPN 40 V 
2N3903/4 P 
NS3904 MC 


P66 GPA/SW 
PNP 40 V 
2N3905/6 P 
NS3906 MC 


60 ns 200 ns 300 ns 


500 ns 


GPA/SW - General Purpose Amplifier/Switch 
HSS - High Speed Switch 
P - Plastic (TO-92) 

MC - Metal Can 


MAXIMUM T off ^ 

SEE DATA BOOK FOR CIRCUIT CONDITIONS 


paeds m6;h JOj sjoisi.suejj. 
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PART 

NUMBER 

PACKAGE 

PART 

NUMBER 

PACKAGE 

PART 

NUMBER 

PACKAGE 

PART 

NUMBER 

PACKAGE 

PART 

NUMBER 

PACKAGE 

PART 

NUMBER 

PACKAGE 

PART 

NUMBER 

PACKAGE 

PART 

NUMBER 

PACKAGE 

2N3055 

TO-3 

2N5880 

TO-3 

92PE487 

92+ 

D41D10 

TO-202 

D45H2 

TO-220 

NSDU10 

TO-202 

NSP587 

TO-220 

TIP30 

TO-220 

2N3713 

TO-3 

2N5881 

TO-3 

92PE488 

92+ 

D41D1 1 

TO-202 

D45H4 

TO-220 

NSDU45 

TO-202 

NSP588 

TO-220 

TIP30A 

TO-220 

2N3714 

TO-3 

2N5882 

TO-3 

92PE489 

92+ 

D41D13 

10-202 

D45H5 

TO-220 

NSDU45A 

TO-202 

NSP589 

TO-220 

TIP30B 

TO-220 

2N3715 

TO-3 

2N6034 

TO-126 

92PU01 

92+ 

D41D14 

TO-202 

D45H7 

TO-220 

NSDU51 

TO-202 

NSP590 

TO-220 

TIP30C 

TO-220 

2N3716 

TO-3 

2N6035 

TO-126 

92PU01A 

92+ 

D41E1 

TO-202 

D45H8 

TO-220 

NSDU51A 

TO-202 

NSP591 

TO-220 

TIP31 

TO-220 

2N3789 

TO-3 

2N6036 

TO-126 

92PU05 

92+ 

D41E5 

TO-202 

D45H10 

TO-220 

NSDU52 

TO-202 

NSP592 

TO-220 

TIP31A 

TO-220 

2N3791 

TO-3 

2N6037 

TO-126 

92PU06 

92+ 

D41E7 

TO-202 

D45H11 

TO-220 

NSDU55 

TO-202 

NSP595 

TO-220 

TIP31B 

TO-220 

2N3792 

TO-3 

2N6038 

TO-126 

92PU07 

92+ 

D42C1 

TO-202 

MJE170 

TO-126 

NSDU56 

TO-202 

NSP596 

TO-220 

TIP31C 

TO-220 

2N4901 

TO-3 

2N6039 , 

TO-126 

92PU10 

92+ 

D42C2 

10-202 

MJE171 

TO-126 

NSDU57 

TO-202 

NSP597 

TO-220 

TIP32 

TO-220 

2N4902 

TO-3 

2N6053 

TO-3 

92PU45 

92+ 

D42C3 

TO-202 

MJE172 

TO-126 

NSD36 

TO-202 

NSP598 

TO-220 

TIP32A 

TO-220 

2N4903 

TO-3 

2N6054 

TO-3 

92PU45A 

92+ 

D42C4 

TO-202 

MJE180 

TO-126 

NSD36A 

TO-202 

NSP599 

TO-220 

TIP32B 

TO-220 

2N4904 

TO-3 

2N6055 

TO-3 

92PU51 

92+ 

P42C5 

TO-202 

MJE181 

TO-126 

NSD36B 

TO-202 

NSP600 

TO-220 

TIP32C 

TO-220 

2N4905 

TO-3 

2N6056 

TO-3 

92PU51A 

92+ 

D42C6 

TO-202 

MJE182 

TO-126 

NSD36C 

TO-202 

NSP601 

TO-220 

TIP41 

TO-220 

2N4906 

TO-3 

2N6099 

TO-220 

92PU55 

92+ 

D42C7 

TO-202 

MJE340 

TO-126 

NSD102 

TO-202 

NSP602 

TO-220 

TIP41A 

TO-220 

2N4907 

TO-3 

2N6101 

TO-220 

92PU56 

92+ 

D42C8 

TO-202 

MJE341 

TO-126 

NSD103 

TO-202 

NSP695 

10-220 

TIP41B 

TO-220 

2N4908 

TO-3 

2N6107 

TO-220 

92PU57 

92+ 

D42C9 

TO-202 

MJE344 

TO-126 

NSD104 

10-202 

NSP695A 

10-220 

TIP41C 

TO-220 

2N4909 

TO-3 

2N6109 

TO-220 

92PU391 

92+ 

D42C10 

TO-202 , 

MJE370 

TO-126 

NSD105 

10-202 

NSP696 

10-220 

TIP42 

TO-220 

2N4913 

TO-3 

2N6111 

TO-220 

92PU392 

92+ 

D42C11 

TO-202 

MJE371 

TO-126 

NSD106 

10-202 

NSP696A 

TO-220 

TIP42A 

TO-220 

2N4914 

TO-3 

2N6121 

TO-220 

92PU393 

92+ 

D42C12 

TO-202 

MJE520 

TO-126 

NSD123 

10-202 

NSP697 

TO-220 

TIP42B 

TO-220 

2N4915 

TO-3 

2N6122 

TO-220 

BD344 

TO-126 

D43C1 

TO-202 

MJE521 

TO-126 

NSD127 

TO-202 

NSP697A 

TO-220 

TIP42C 

TO-220 

2N4918 

TO- 126 

2N6123 

TO-220 

BD345 

TO-126 

D43C2 

TO-202 

MJE700 

TO-126 

NSD128 

TO-202 

NSP698 

TO-220 

TIP61 

TO-220 

2N4919 

TO- 126 

2N6124 

TO-220 

BD346 

TO-220 

D43C3 

TO-202 

MJE701 

TO-126 

NSD129 

10-202 

NSP698A 

TO-220 

TIP61A 

TO-220 

2N4920 

TO- 126 

2N6125 

TO-220 

BD347 

TO-220 

D43C4 

TO-202 

MJE702 

TO-126 

NSD131 

10-202 

NSP699 

TO-220 

TIP61B 

TO-220 

2N4921 

TO- 126 

2N6126 

TO-220 

BD348 

TO-126 

D43C5 

TO-202 

MJE703 

TO-126 

NSD132 

10-202 

NSP699A 

TO-220 

TIP61C 

TO-220 

2N4922 

TO- 126 

2N6129 

TO-220 

BD349 

TO-126 

D43C6 

TO-202 

MJE710 

TO-126 

NSD133 

10-202 

NSP2010 

TO-220 

TIP62 

TO-220 

2N4923 

TO- 126 

2N6130 

TO-220 

BD350 

TO-3 

D43C7 

TO-202 

MJE711 

TO-126 

NSD134 

10-202 

NSP2011 

TO-220 

TIP62A 

TO-220 

2N5067 

TO-3 

2N6131 

TO-220 

BD351 

TO-3 

D43C8 

TO-202 

MJE712 

TO-126 

NSD135 

10-202 

NSP2020 

TO-220 

TIP62B 

TO-220 

2N5068 

TO-3 

2N6132 

TO-220 

D40C1 

TO-202 

D43C9 

TO-202 

MJE720 

TO-126 

NSD151 

10-202 

NSP2021 

TO-220 

TIP62C 

TO-220 

2N5069 

TO-3 

2N6133 

TO-220 

D40C2 

TO-202 

D43C10 

TO-202 

MJE721 

TO-126 

NSD152 

10-202 

NSP2090 

TO-220 

TIP1 10 

TO-220 

2N5190 

TO- 126 

2N6134 

TO-220 

D40C3 

TO-202 

D43C11 

TO-202 

MJE722 

TO-126 

NSD153 

10-202 

NSP2091 

TO-220 

TIP1 1 1 

TO-220 

2N5191 

TO- 126 

2N6226 

TO-3 

D40C4 

TO-202 

D43C12 

TO-202 

MJE800 

TO-126 

NSD154 

TO-202 

NSP2092 

TO-220 

TIP1 12 

TO-220 

2N5192 

TO- 126 

2N6227 

TO-3 

D40C5 

TO-202 

D44C1 

TO-220 

&IJE801 

TO-126 

NSD202 

TO-202 

NSP2093 

TO-220 

TIP1 15 

TO-220 

2N5193 

TO- 126 

2N6228 

TO-3 

D40C7 

TO-202 

D44C2 

TO-220 

MJE802 

TO-126 

NSD203 

TO-202 

NSP2100 

TO-220 

TIP1 16 

TO-220 

2N5194 

TO- 126 

2N6229 

TO-3 

D40C8 

TO-202 

D44C3 

TO-220 . 

MJE803 

TO-126 

NSD204 

TO-202 

NSP2101 

TO-220 

TIP1 17 

TO-220 

2N5195 

TO- 126 

2N6230 

TO-3 

D40D1 

TO-202 

D44C4 

TO-220 

MJE3439 

TO-126 

NSD205 

10-202 

NSP2102 

10-220 

TIP120 

10-220 

2N5293 

TO-220 

2N6231 

TO-3 

D40D2 

TO-202 

D44C5 

TO-220 

MJE3440 

TO-126 

NSD206 

10-202 

NSP2103 

10-220 

TIP121 

10-220 

2N5294 

TO-220 

2N6288 

TO-220 

D40D3 

TO-202 

D44C6 

TO-220 

MJ900 

TO-3 

NSD457 

10-202 

NSP2370 

TO-220 

TIP122 

10-220 

2N5295 

TO-220 

2N6290 

TO-220 

D40D4 

TO-202 

D44C7 

TO-220 

MJ901 

TO-3 

NSD458 

10-202 

NSP2480 

TO-220 

TIP125 

10-220 

2N5296 

TO-220 

2N6292 

TO-220 

D40D5 

TO-202 

D44C8 

TO-220 

MJ1000 

TO-3 

NSD459 

TO-202 

NSP2481 

TO-220 

TIP126 

10-220 

2N5297 

TO-220 

2N6386 

TO-220 

D40D7 

TO-202 

D44C9 

TO-220 

MJ1001 

TO-3 

NSE457 

TO-202 

NSP2482 

TO-220 

TIP127 

10-220 

2N5298 

TO-220 

2N6486 

TO-220 

D40D8 

TO-202 

D44C10 

TO-220 

MJ2801 

TO-3 

NSE458 

TO-202 

NSP2483 

TO-220 

TIP130 

10-220 

2N5490 

TO-220 

2N6487 

TO-220 

D40D10 

TO-202 

D44C11 

10-220 

MJ2840 

TO-3 

NSE459 

10-202 

NSP249Q 

TO-220 

TIPI 3 1 

10-220 

2N5492 

TO-220 

2N6488 

TO-220 

D40D11 

TO-202 

D44C12 

TO-220 

MJ2841 

TO-3 

NSP41 

10-220 

NSP2491 

TO-220 

. TIP132 

10-220 

2N5494 

TO-220 

2N6489 

TO-220 

D40D13 

TO-202 

D44H1 

TO-220 

MJ2901 

TO-3 

NSP41A 

10-220 

NSP2520 

TO-220 

TIP135 

10-220 

2N5496 

TO-220 

2N6490 

TO-220 

D40D14 

TO-202 

D44H2 

TO-220 

MJ2940 

TO-3 

NSP41B 

TO-220 

NSP2955 

TO-220 

TIP136 

10-220 

2N5632 

TO-3 

2N6491 

TO-220 

D40E1 

TO-202 

D44H4 

TO-220 

MJ2941 

TO-3 

NSP41C 

TO-220 

NSP3055 

TO-220 

TIP137 

TO-220 

2N5633 

TO-3 

2N6548 

TO-202 

D40E5 

TO-202 

D44H5 

TO-220 ! 

MJ2955 

TO-3 

NSP42 

TO-220 

NSP5974 

TO-220 

TN2102 

92+ 

2N5634 

TO-3 

2N6549 

TO-202 

D40E7 

TO-202 

D44H7 

TO 220 j 

NCBJ14 

TO-126 

NSP42A 

10-220 

NSP5975 

10-220 

TN2218A 

92+ 

2N5655 

TO- 126 

2N6551 

TO-202 

D40N1 

TO-202 

D44H8 

TO-220 

NCBJ35 

TO-126 

NSP42B 

10-220 

NSP5976 

10-220 

TN2219 

92+ 

2N5656 

TO- 126 

2N6552 

TO-202 

D40N2 

TO-202 

D44H10 

TO-220 ; 

NCBS14 

TO 39 

NSP42C 

TO-220 

NSP5977 

10-220 

TN2219A 

92+ 

2N5657 

TO-126 

2N6553 

TO-202 

D40N3 

TO-202 

H44H11 

TO-220 

NCBS35 

TO-39 

NSP105 

TO-220 

NSP5978 

TO-220 

TN2904A 

92+ 

2N5758 

TO-3 

2N6554 

TO-202 

D40N4 

TO-202 

D45C1 

TO-220 

NCBT13 

TO-92 

NSP205 

TO-220 

NSP5979 

TO-220 

TN2905 

92+ 

2N5759 

TO-3 

2N6555 

TO-202 

D40N5 

TO-202 

D45C2 

TO-220 

NCBV14 

TO-202 

NSP575 

TO-220 

SE9300 

TO-220 

TN2905A 

92+ 

2N5760 

TO-3 

2N6556 

TO-202 

D40P1 

TO-202 

D45C3 

TO-220 | 

NCBV35 

TO-202 

NSP576 

TO-220 

SE9301 

TO-220 

TN3019 

92+ 

2N5872 

TO-3 

2N6569 

TO-3 

D40P3 

TO-202 

D45C4 

TO-220 

NCBW35 

10-220 

NSP577 

TO-220 

SE9302 

TO-220 

TN3020 

92+ 

2N5873 

TO-3 

2N6594 

TO-3 

D40P5 

TO-202 

D45C5 

TO-220 

NCBX14 

92+ 

NSP578 

TO-220 

SE9400 

TO-220 

TN3053 

92+ 

2N5874 

TO-3 

92PE37A 

92+ 

D41D1 

TO-202 

D45C6 

TO-220 

NSDU01 

TO-202 

NSP579 

TO-220 

SE9401 

TO-220 

TN4033 

92+ 

2N5875 

TO-3 

92PE378 

92+ 

D41D2 

TO-202 

D45C7 

TO-220 

NSDU01A 

TO-202 

NSP580 

TO-220 

SE9402 

TO-220 

TN4036 

92+ 

2N5876 

TO-3 

92PE37C 

92+ 

D41D4 

TO-202 

D45C8 

TO-220 

NSDU02 

TO-202 

NSP581 

TO-220 

TIP29 

TO-220 

TN4037 

92+ 

2N5877 

TO-3 

92PE77A 

92+ 

041D5 

TO-202 

D45C9 

TO-220 

NSDU05 

TO-202 ] 

NSP582 

TO-220 

TIP29A 

TO-220 



2N5878 

TO-3 

92PE77B 

92+ 

D41D7 

TO-202 

D45C10 

TO-220 

NSDU06 

TO-202 

NSP585 

TO-220 

TIP29B 

10-220 



2N5879 

TO-3 

92PE77C 

92+ 

D41D8 

TO-202 

D45H1 

TO-220 

NSDU07 

TO-202 

NSP586 

TO-220 

TIP29C 

10-220 
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92+ Power Transistor Reference Guide 


! PART NUMBER 

VCEO 

(V) 

»c 

(A) 

hFE 

@ 

MAX VCE(SAT) 

(V) @ lc (mA) 

Pd 

(W) 

*T 

(MHz) 

PROCESS 

(NPN/PNP) 

NPN 

PNP 

wmmm 

MAX 

lc (mA) 

Vce (V) 

TN2219 


30 

0.5 

■ 

300 

150 

10 

0.4 

150 

1.2 

250 

19 





■■ 


500 

10 






TN3724 


30 

1 


150 

100 

1 

0.2 

100 

1.2 

300 

25 





■■ 


300 

1 

0.32 

300 




92PU01 

92PU51 

30 

2 



100 

1 

0.5 

1000 

1.2 

50 

37/77 





1 


1000 

1 






TN2218A 


40 

0.5 

40 

120 

150 

10 

0.3 

150 

1.2 

250 

19 





25 


500 

10 






TN2219A 

TN2905 

40 

0.5 

100 

300 

150 

10 

0.3/0.4 

150 

1.2 

300 

19/63 





40 


500 

10 






TN3053 

TN4037 

40 

1 

50 

250 

150 

10 

1.4 

150 

1.2 

100 

12/63 

92PU01A 

92PU51A 

40 


60 


100 

1 

0.5 

1000 

1.2 

50 

37/77 





55 


1000 

1 






92PU45 


40 


25k 


200 

5 

1 

200 

1.2 

100 

05 





4k 


1000 

5 

1.5 

1000 




92PE37A 


45 

2 

40 


500 

2 

0.5 

500 

1.2 

50 

38/78 

TN3725 


50 

1 

60 

150 

100 

1 

0.4 

300 

1.2 

300 

25 





40 


300 







92PU45A 


50 

2 

25k 


200 

5 

1 

200 

1.2 

100 

05 





4k 


1000 

5 

1.5 

1000 





TN2904A 

60 

0.5 

40 


150 

10 

0.4 

150 


200 

63 





40 


500 

10 







TN2905A 

60 

0.5 

100 


150 

10 

0.4 

150 


200 

63 





50 


500 

10 






92PE37B 

92PE77B 

60 

2 

40 


500 

2 

0.5 

mm 


50 


92PU05 

92PU55 

60 

2 

20 


500 

1 

0.35 

■M 


50 


TN2102 

TN4036 

65 

1 

40 

120 

150 

10 

0.5/0.65 

150 

1.2 

60 

■bbhhih 





25 


500 

10 






TN3019 


80 

1 

100 

300 

150 

10 

0.2 

150 

1.2 

100 

12 

TN3020 


80 

1 

40 

120 

150 

10 

0.2 

150 

1.2 

100 

12 


TN4033 

80 

1 

100 

300 

100 

5 

0.15 

150 

1.2 

150 

67 

92PE37C 

92PE77C 

80 

2 

40 


500 

2 

0.5 

500 

1.2 

50 

38/78 

92PU06 

92PU56 

80 

2 

20 


500 

1 

0.35 

250 

1.2 

50 

39/79 

92PU07 

92PU57 

100 

2 

20 


500 

1 

0.35 

250 

1.2 

50 

39/79 

92PE487 


160 

0.1 

30 


30 

10 

1 

30 

1.2 

50 

48 

92PU391 


200 

0.1 

40 


10 

10 

2 

20 

1.2 

50 

48 

92PE488 


wamfim 

mm 

30 



10 

1 


1.2 


48 

92PU392 


ihesh 

MSM 

40 


■EM 

10 

2 


1.2 


48 

92PE489 

■ 

■ ■ 



■■■M 


10 

1 


1.2 


48 

92PU393 

II 

■ i 



■ ■ 


10 

2 


1.2 


48 

92PU10 

■ I 




Bill 


10 

0.75 


1.2 


48 









































































































■H 

v CEO 

(V) 

hp E 


§> 

MAX 

PD 

(W) 


PROCESS 

(NPN/PNP) 

PART NUMBER 


BM 


m 


MAX 



PROCESS 

(NPN/PNP) 

NPN 

PNP 



MAX 

«C 

(A) 

V CE 

(V) 

VCE(SAT) 
(V)@l c (A) 

f T 

(MHz) 

NPN 

PNP 

•c 

(A) 



| 

V CE 

(V) 

V CE(SAT) 
(V)@I C (A) 


< NSD457 


0.1 

. 160 

25 . 


0,03 

to 

1 

0.03 

1.75 

50 

48 

D40D14 

D41D14 

1 

am 

120 

MSB 

m 

2 

1 

0.5 

HE! 


38/78 

NSE457 


0.1 

160 

25 


0.03 

10 

1 

0.03 

1.75 

50 

48 

2N6552 

2N6555 

1 

80 

80 

250 

0.05 

1 

0.5 

0.25 


75 

39/79 

NS0458 


0.1 

250 

25 


0.03 

10 

1 

6,03 

1.75 

50 

48 

NSD104 

NSD204 

1 

80 

50 

150 

0.1 

5 

0.2 

0.1 

1.75 

60 

39/79 

NSE458 


0.1 

250 

25 


0.03 

10 

1 - 

0.03 



48 

NSD105 

NSD205 

1 

80 

120 

360 

0.1 

5 

0.2 

0.1 

1.75 

60 

39/79 

D40N1 . 


0.1 

250 

30 

90 ' 

0.02 

10 



1.3 

50 

48 

NSD106 

NSD206 

1 

100 

50 

150 

EKB 

5 

0.2 

0.1 

1.75 

60 

39/79 

D40N2 


0.1 

250 

60 

180 

0.02 

10 



1.3 

50 

48 

2N6553 

2N6556 

1 

100 

80 • 

250 

0.05 

1 

0.5 

0.25 


75 

39/79 

NSD131 


0.1 

250 

30 

90 

0.03 

10 

1 

0.02 

1.75 


48 

NSD36 


1 

150 

30 

300 

0.1 

10 

0.5 

0.1 

1.75 

10 

36 

NSD132 


0.1 

250 

60 

180 

0.03 

10 

1 

0.02 

1.75 


48 

NSD36A 


1 

200 

30 

300 

0.1 

10 

0.5 

0.1 

1.75 

10 

36 

D40N3 


0.1 

300 

30 

90 

0.02 

10 



1.3 

50 

48 . 

NSD36B 


1 

250 

30 

300 

0.1 

10 

0.5 

0.1 

1.75 

10 

36 

O40N4 


0-i 

300 

60 

180 

0.02 

10 



1.3 

50 

48 

NSD36C 


1 

300 

30 

300 

0.1 

10 

0.5 

0.1 

1.75 

10 

36 

NSD133 


0.1 

300 

30 

90 

0.03 

10 

1 

0.02 

1.75 

50 

48 

NSDU01 

NSDU51 

2 

30. 

60 


0.1 

mm 

0.5 

1 

1.75 

50 

37/77 

NSD134 


0.1 

300 

60 

180 

0.03 

10 

1 

0.02 

1.75 

50 

48 

NSD151 


2 

30 

10k 

250k 

0.1 


1.5 

0.1 

1.75 

100 

05 

NSD459 


0.1 

300 

25 


0.03 

10 

1 

0.03 

1.75 

50 

48 

NSD153 


2 

30 

5k 


0.1 

Xj| 

1.5 

0.1 

1.75 

ioo 

05 

NSE459 


0.1 

300 

25 


0.03 

10 

1 

0.03 

1.75 

50 

48 

D40E1 

D41E1 

2 

30 

50 


0.1 

MM 

1 

1 

1.3 


38/78 

NSDU10 


0.1 

300 

40 


0.Q3 

10 

1.5 

0.02 

1,75 

60 

48 

NSDU01A 

NSOU51A 

2 

40 

60 


0.1 

1 

0.5 

1 

1.75 

50 

37/77 

D40N5 


0.1 

375 

20 


0.02 

10 



1.3 

50 

48 

NSDU02 

NSDU52 

2 

40 

50 

300 

0.15 

10 

0.4 

0.15 

1.75 

50 

37/77 

NSD135 


0.1 

375 

30 

90 

0.03 

10 

1 

0.02 

1.75 

50 

48 

2N6548 


2 

40 

15k 


0.2 

5 

1.5 

1 

1.75 

100 

05 

D4QC1 


.0,5 

30 v 

10k 

60k 

msg 

5 

1.5 

0.5 

1.3 


05 

2 N 6549 


2 

40 

25 k 


0.2 

5 

1.5 

1 

1.75 

100 

05 

Q40C2 


0.5 

30 

40k 



:V 5 A 

1.5 

0.5 

1.3 


05 

NSDU45 


2 

40 

25k 

150k 

0.2 

8 

1 

0.2 

1.75 

100 

05 

D40C3 


0.5 

30 

90k 



"5 

1.5 

0.5 

1.3 


05 

NSD152 


2 

40 

10k 

250k 

0.1 

5 

1.5 

1 

1.75 

100 

05 

D40C4 


0.5 

40 

10k 

■60k 

6.2 


1.5 

0,5 

1.3 


05 

NSD154 


2 

40 

5k 


0.1 

5 

1.5 

1 

1.75 

100 

05 

D4QC5 


6,5 

40 

40k 


0.2 

5 r 

1.5 

0.5 

1.3 


05 

NSDU45A 


2 

50 

25k 

150k 

0.2 

5 

1 

0.2 

1.75 

100 

05 

D40C7 


0-5 

50 

10k 

60k 

0.2 

V 5 -. 

1.5 

0.5 

1.3 


05 

NSDU05 

NSDU55 

2 

60 

80 


0.05 

1 

0.5 

0.25 

1.75 

50 

38/78 

D4QCS 


0.5 

50 

40k 

■ . 1 

0.2 

5 

1.5. 

0.5 

1.3 


C5 

D40E5 

D41E5 

2 

60 

50 


0.1 

2 

1 

1 

1.3 


38/78 

D40P1 


0.5 

120 

40 


0.08 

10 

1 

0.1 

1.3 

50 

36 

NSDU06 

NSDU56 

2 

80 

80 


0.05 

1 

0.5 

0.25 

1.75 

50 

39/79 

O40P3 


.,'0.5 

. 180 

40 


0.08 

10 

1 

6.V 

1.3 

50 

36 

D40E7 

D41E7 

2 

80 

50 


0.1 

2 

1 

1 

1.3 


38/78 

D40P5 


0.5 

225 

40 

j 

0.08 

10 

1 

0.1 

1.3 

50 

36 

NSDU07 

NSDU57 

2 

100 

80 


0.05 

1 

0.5 

0.25 


50 

39/79 

D40D1 

04101 

v.1 : 

30 ■-: 

50 

150 ] 

0.1 

2 

0.5 

0.5 

1.3 


38/78 

NSD123 


2.2 

120 

40 

300 

0.15 

10 

0.4 

0.15 



08 

; p40D2 

04102; 


30 

120 

300 

0;1 

2 

0.5 

0.5 

1.3 


38/78 

D42C1 

D43C1 

3 

30 

25 


0.2 

1 

0.5 

1 

1.7 

50 

37/77 

D40D3 


1 

30 

290 


0.1 

2 



1.3 


38 

D42C2 

D43C2 

3 

30 

40 

120 

0.2 

1 

0.5 

1 

1.7 

50 

38/78 

D40D4 

D4l D4 

"i 

45 * 

50 ~ 

150 

0.1 

72 / 

0.5 

6.5 

1.3 


38/78 

D42C3 

D43C3 

3 

30 

40 

120 

0.2 

1 

0.5 

1 

1.7 

50 

37/77 

: D40D5 

D41D5 

i 

45 

120 

360 

0.1 

2 

6.5 

0.5 

1.3 


38/78 

D42C4 

D43C4 

3 

45 

25 


0.2 

1 

0.5 

1 

1.7 

50 

37/77 

NSD102 

NSD202 

i 

45 

50 

150 

0.1 

5 ‘ 

0.2 

0 1 

1 .75 

60 

37/77 

D42C5 

D43C5 

3 

45 

40 

120 

0.2 

1 

0.5 

1 . 

1,7 

50 

37/77 

NSD103 

NSD203 

i 

45 

120 

360 

0.1 

5 

0.2 

0.1 

1.75 

60 

37/77 

D42C6 

D43C6 

3 

45 

40 

120 

0.2 

1 

0.5 

r 

1.7 

50 

37/77 

D40D7 

04 107 1 

i . 

60 

50 

150 

0,1 

2 . 

.1 £ 

as ; 

1.3 


38/78 

D42C7 

D43C7 

3 

60 

25 


0.2 

i 

0.5 

1 

1.7 

50 

37/77 

D40D8 

041 08 : 

>;1 " ' 

60 

120 

360 

0.1 

2 

1 

0.5 

1.3 


38/78 

D42C8 

D43C8 

3 

60 

40 

120 

0.2 

1 

0.5 

1 

1.7 

50 

38/78 

2N6551 

2N6554 ' 

1 ' 

60 

80 

250 

0.05 


0.5 

0.25 


75 

38/78 

D42C9 

D43C9 

3 

60 

40 

120 

0.2 

1 

0.5 

1 

1.7 

50 

38/78 

D40D10 

041010 

, 1 

75 

50 

150 

0,1 

2 

1 

0.5 

1.3 


38/78 

D42C1Q 

D43C10 

3 

80 

25 


0.2 

1 

0.5 

1 

1.7 

50 

, 38/78 

D40D1 1 

D41D11 


75 

120 

360 

0.1 

2 ' . 

1 

0.5 

1.3 


38/78 , 

D42C11 

D43C11 

3 

80 

40 

120 

0.2 

1 

0.5 

1 

1.7 

50 

38/78 

D40D13 

D41D13 j 

T'“ 

75 

50 

150 

0.1 

2 

1 

0.5 

1.3 


38/78 

D42C12 

D43C12 

3 

80 

40 

120 

0.2 

1 

0.5 

1 

1.7 

50 

38/78 


Note. Preferred part types are shaded. 
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TO-126 Power Transistor Reference Guide 


PART NUMBER n 

•c 

. (A) 

VcEO 

(V) 

hFE 

@ 

MAX Vce(SAT) 

(V) @ l C (A) 

Pd 

m 

f T 

(MHz) 

PROCESS 

(NPN/PNP) 

NPN 

PNP 

MIN 

MAX 

lc (A) 

Vqe (V) 

MJE3440 


0.3 

250 

40 

160 

0.02 

10 

0.5 

0.05 

mm 

mm 

36 

MJE3439 


0.3 

350 

40 

160 

0.02 

10 

0.5 

0.05 

■a 

■ta 

36 

MJE341 


0.5 

150 

25 

200 

0.05 

10 

1 

0.05 

20 

15 

36 

MJE344 


0.5 

200 

30 

300 

0.05 

10 

1 

0.05 

30 

15 

36 

2N5655 


0.5 

250 

30 

250 

0.1 

10 

1 

0.1 

20 

10 

36 

MJE340 


0.5 

300 

30 

240 

0.05 

10 



20 


36 

2N5656 


0.5 

300 

30 

250 

0.1 

10 

1 

0.1 

20 

10 

36 

2N5657 


0.5 

350 

30 

250 

0.1 

10 

1 

0.1 

20 

10 

36 

MJE520 

MJE370 

1 

30 

25 


1 

1 



25 


2C/3C 

2N4921 

2N4918 

1 

40 

20 

100 

0.5 

1 

0.6 

1 

30 


2C/3C 

2N4922 

2N4919 

1 

60 

20 

100 

0.5 

1 

0.6 

1 

30 


2C/3C 

2N4923 

2N4920 

1 

80 

20 

100 

0.5 

1 

0.6 

1 

30 


2C/3C 

MJE720 

MJE710 

1.5 

40 

40 


0.15 

1 

0.15 

0.15 

20 


37/77 

BD345 

BD344 

1.5 

60 

40 

250 

0.2 

1 

0.4 

0.2 

20 

50 

38/78 

MJE721 

MJE711 

1.5 

60 

40 


0.15 

1 

0.15 

0.15 

20 


38/78 

BD349 

BD348 

1.5 

80 

50 

250 

0.25 

1 

0.5 

0.25 

20 

50 

39/79 

MJE722 

MJE712 

1.5 

80 

40 


0.15 

1 

0.15 

0.15 

20 


39/79 

MJE180 

MJE170 

3 

40 

50 

250 

0.1 

1 

0.3 

0.5 

■a 

50 

37/77 

MJE181 

MJE171 

3 

60 

50 

250 

0.1 

1 

0.3 

0.5 


50 

38/78 

MJE182 

MJE172 

3 

80 

50 

250 

0.1 

1 

0.3 

0.5 


50 

39/79 

MJE521 

MJE371 

4 

40 

40 


0.1 

1 



40 


2C/3C 

2N5190 

2N5193 

4 

40 

25 

100 

1.5 

2 

0.6 

1.5 

40 

2 

2E/3E 

2N6037 

2N6034 

4 

40 

750 

15k 

2 

3 

2 

2 

40 


2J/3J 

2N5191 

2N5194 

4 

60 

25 

100 

1.5 

2 

0.6 

1.5 

40 

2 

2E/3E 

MJE800 

MJE700 

4 

60 

750 


1.5 

3 

2.5 

1.5 

40 


2J/3J 

MJE801 

MJE701 

4 

60 

750 


2 

3 

2.8 

2 

40 


2J/3J 

2N6038 

2N6035 

4 

60 

750 

15k 

2 

3 

2 

2 

40 


2J/3J 

MJE802 

MJE702 

4 

80 

750 


1.5 

3 

2.5 

1.5 

40 


2J/3J 

MJE803 

MJE703 

4 

80 

750 


2 

3 

2.8 

2 

40 


2J/3J 

2N5192 

2N5195 

4 

80 

20 

80 

1.5 

2 

0.6 

1.5 

40 

2 

2E/3E 

2N6039 

2N6036 

4 

80 

750 

15k 

2 

3 

2 

2 

40 


2J/3J 









PART NUMBER 

f C 

(A) 

v CEO 

(V) 

h 

FE 

® 

MAX 

V CE(SAT) 
«V) @ l c (AJ 

PD 

IW) 

f T 

muz) 

PROCESS 

{NPN/PNP} 

PART NUMBER 

l C 

(A) 

V C EO 

(V) 

h 

FE 


MAX 

V CE(SAT) 
(V) © t c (A) 

PD 

(W) 

f T 

(MHz) 

PROCESS 

(NPN/PNP) 

MIN 

MAX 

‘c 

(Ai 

V CE 

(V) 

MIN 

MAX 

»c 

(A) 

Em 

■Wl 

NPN 

PNP 

NPN 

PNP 

TIP61 

TIP82 

0.5 

40 

15 

ICO 

0.5 

4 

0.7 

0.5 

20 

3 

4F/5F 

NSP41B 

NSP42B 

5 

80 

15 

75 

3 

4 

1.5 

5 

50 

3 

4E/5E 

TIP61A 

TIP62A 

0.5 

60 

15 

100 

0.5 

4 

0.7 

0.5 

20 

3 

4F/5F 

NSP5970 

NSP5&76 

5 

80 

20 

120 

2.5 

2 

0.6 

2.5 

75 

2 

4A/5A 

TIP61B 

TIP62B 

0.5 

80 

15 

100 

0.5 

4 

0.7 

0,5 

20 

3 

4F/5F 

NSP2102 

NSP2092 

5 

80 

750 


3 

3 

2.5 

3 

70 

1 

4J/5J 

TIP61C 

TIP62C 

0.5 

100 

15 

100 

0.5 

4 

0.7 

0.5 

20 

3 

4F/5F 

NSP2103 

NSP2093 

5 

80 

750 


4 

3 

2.5 

4 

70 

1 

4J/5J 

' ■ - • . TiP2P ' 

TIP30 


40 . 

-15 - 

75 

1 

4 

0.7 

t - - 

30 

2 . 

. 4F/5F ' 

T1P121 

TIPI 25 

5 

80 

1000 


3 

3 

2 

2 


1 

4K/6K 

' r;P29A 

T‘.P30A 

1 

60 

15 ; ' 

7S 

T '■ 

' 4 

07 

1 

30 

3 

4f/SF 

NSP41C 

NSP42C 

5 

100 

15 

75 

3 

4 

1.5 

5 

50 

3 

4E/5E 

TIP29B 

TIP30B . 

1. 

80 

15' . 

75 

* 

4 

0.7 

1 

30 

3 

4F/5F 

TiP12f 

TJP127 

5 

TOO 

1000 


3 

3 

2 

3 " 


1 

4K/5K 

. TIP29C, 

T1P30C 

1 

100 

:i5 

75 , : 

1 - 

"4 

0-7 

1 

30 

3 

' 4F/5r 

71P41 

T1P42 

(1 

r 40 

15 

r 7& ' 

3 

4 

1.5 

S 

65 

3 

4A/5A 

- . -T-tPnd' 

TlPI IS”' 

2 ■ 

60 - 

1000 


1 

l ~ 4 ' 

2.5 

2 - 

50 

1 

4J/5-I , 

TIP41 A 

TIP42A 

S 

60 

10 

75 ’ 

3 

4 

1 .5 

6 

65 

3 

4 A/5 A ■ 

V .’TIPUT'. 

TIP1 16 y 

2 *, 

>80 , 

TOGO 


f ■ 

‘4 

2.6 

2 

50 

1 

4.1/64 , 

TIP i SC 

TIP? 35 

6 

80 

moo 

15/000 

4 

4 

2 

4 


1 

, 4K/5K 

‘ TJR1 -12- * 

flamy. 

7'2 

100 

TOGO 


1 " 

4 

2f5 

2 

60 

1 

4J/5J 

T1P41B 

TIP438 

5 

80 

15 

Tfr 


■ 4 • 

1 5 

6 

65 

3 

4A/5A 


NSP2490 

3 

40 

20 

Too 

1 

4 

0.6 

1 

60 

2 

5E 

TIP131 

TIP136 

6 

80 

1000 

15,000 

4 

4 

2 

4 


1 

4K/SK 

NSP2520 

NSP2370 

3 

40 

40 

200 

0.2 

4 

0.7 

1 

40 

3 

4F/5F 

T1P41C 

TIP42C 

6 

!G0 

15 

/o 

3 

4 

1 .5 

6 

66 

3 

4A/5A 

TIP31 , 

rm : 2 

3. 

,40 ; 

10 ' 

.so y ' 

3 

4 

.1:2 

3 

40 

3 

4E/5E 

TSP132 

TIPI 37 

6 

100 

1000 

15.000 

4 

4 

2- 

4 


1 

4X/5K 

NSP575 

NSP576 

3 

45 

25 


i 

1 

0.6 

1 

40 

3 

4F/5F 

2N323? 

2NS111 

7 

30 

30 

r T& 

3 

4 

1 



4 

4E;aE 

NSP577 

NSP578 

3 

60 

25 


1 

1 

0.6 

1 

40 

3 

4F/5F 

2N5490 


7 

40 

20 

100 

2 

4 

1 

0.2 

50 

0.8' 

4E 


NSP2491 

3 

60 

20 

100 

1 

4 

0.6 

1 

60 

2 

5E 

2N5494 


7 

40 

20 

100 

3 

4 

1 

G.3 

50 

0.8 

4E 

T. : v ! TIP3TA ‘ 

TIP32A , 

,3f 

60 - '■ *’ 

10 

-50, y: ' 

3,.. 

' , 4: ' 

1.2 

; 3 

40 

- 3 

4H/5E 

2N6129 

2N6132 

7 

40 

20 

100 

2.5 

4 

1.4 

7 

50 

2.5 

4E/5E 

NSP579 

NSP58G 

3 

80 

15 


1 

i 

O.S 

1 

40 

3 

4F/5F 

2N8200 

2M6109 

7 

50 

30 

ISO 

2.5 

4 

1 

2.5 

40 

4 

4E/5E' 

Trial's -■ 

T|P32S 

"3*:,. , 

' 80 - . 

10 , 

50 

3 

,4- ; 

1.2 - 

\3 „ 

40 

.3 

4E/5E ' 

2N5492 


7 

55 

20 

100 

2.5 

4 

1 

0.25 

50 

0.8 

4E 

NSP581 

NSP582 

3 

100 

15 


1 

1 

0.8 

1 

40 

3 

4F/5F 

2N6130 

2NS133 

7 

60 

20 

100 

2.5 

4 

1.4 

7 

50 

2.5 

4E/5E 

y. ■ ■. ? y -? TfPSfC' ' 

TIP32C - 

3- " 

.100 

10 - ' 

,so -■ - : * 

*3*- 

. 4 

0.2 

3 ’ 

40 

3 

- ’ 4S?S2 ' 

2N5496 


7 

70 

20 

100 

3.5 

4 

1 

0.35 

50 

0.8 

4E 

Y-,.' -T"' D44G » 

tmscTT^ 

r 4 ~~ 1 

rio”' 1 

•20y? 


0.2 

rr T’ 1 

0.5 

1 , - 

30 

i~3 ‘ 

' 4F/5F 

2? 56292 

2M6107 

7 

70 

30 ' 

- i-,0 

2 

4 

1 

2 

40 

4 

' 4S/5E ‘ 

;D44C2 i- 

04BQ2 

4 

■ .so y 

40 

120 

0.2 

■ i 

0.5 

1 

30 

3 - 

4f/f»F , 

: 2N6131 

2N6134 

7 

80 

20 

100 

2.5 

4 

2 

7 

50 

2.5 

4E/5E 

D44C3 

D45C3 

4 

30 

40 


0.2 

i 

0.5 

1 

30 

3 

4E/5E 

NSP5S83 

NSP5S80 

8 

40 

20 

120 

4 

2 

0.6 

4 


2 

4A/5A 

NSP2430 


4 

40 

20 

100 

1.5 

4 

0.7 

1.5 

60 

2 

4A 

2K6386 


8 ' 

40 

1000 

20,000 

3 

2 

2 

3 ' 

40 

20 

' ' 

NSP2482 


4 

40 

20 

100 

2.5 

4 

0.7 

1.5 

60 

2 

4A 

NSP595 

NSP596 

8 

45 

25' 


3 

2 

1 

3 

65 

3 

4E/5E 

. .. «. • 2W5298' 


4 

' 40 . 

30 

120 ’ ' 

1 ' 

4 ■ 

! 

.1 . 

36 

2 

4E 

NSP695 

NSP686 

8 

45 

750 ; 


3 

3 

2.5 

3 

70 

\ 

4J/5J 

D44C4 

P45C4 

"4 

45 ' 

25 


U.2 

1 

0.5 

1 

30 - 

3 

- 4F/5F 

NSP695A 

NSP698A 

8 

45 

750 


4 

3 

2.8 

4 

70 

1 ' j 

4J/5J 

044C5 

D45C5 

4 

-45 i 

40 

120 

0.2. 

1 

0.5' 

. 1 

30 

3 

4F/5F \ 

B0347 

8D346 

8 

60 | 

40 

140 

2 

2,ri 

0.6 

4 

60 

4 " | 

4A/5A 

D44C6 

D45C6 

4 1 

45 

40 


0.2 

1 

0.5 

1 

30 

3 

' 4 E/BE' 

WSP5S7 

NSPS03 

'8 

60 

2S 


3 

2 

1 

3 

63 

1 A ! 

4E/5E 

NSP585 

NSP586 

4 

45 

25 


2 

2 

0.8 

2 

40 

3 

4E/5E 

NSP5S84 

NSP5981 

8 

60 

20 

120 

4 

2 ! 

0.6 

4 


2 j 

4A/5A ' 

V- v; ' : 2N612 1 

2NG124 

4, ! 

■'45 ' 

25 ' T 

10 o' 

1.5 - 

2 

O.S 

- 1.5 ■ ’ 

4 C 

2.5 ‘ 

' 4E/5E 

MSP697 

fiSP698 

8 

60 

750 


3 

3 _ ] 

2.5 

3 

/O 1 


4J * 5 J 

- , 7 ' /’ , ' D44C? * • 

045C7 

'4 '! 

'-80; - 

25 


,0.2 

'1 ' 

0.5 

1 • 1 

30 

■3 - .] 

4F/5F 

NSP697A 

NSP698A 

8 

60 

750 


4 

3 ' j 

2.8 

4 

70 j 

1 

4J/5J 

,04fC8 ■ 

£>46 €8 : 

4 | 

,60,, ; 

40,, 

.120 . 

0.2 

1, 

0,5 

1 

30' 

3 

4F/HF 

i-iS PFS3 

Nsreoo 

3 

30 

15 


3 



3 

66 1 

2 ; 

4E/5E 

D44C9 

D45C9 

4 ' ; 

60 

40 


0.2 

T’ 

0.5 

1 

30 

3 

4E/5E ' 

MSP5985 

NSP5982 

8 

80 

20 

120 

4 ' 

2 

0.6 

4 


' 2 

4 A/5 A ’ 

SMSP587 

NSP588 

4 

60 

25 


2 

2 

0.8 

2 

40 

3 

4E/5E 

NSP6&9 

NSP7G0 

8 

80 

Tsn ! 


3 

3 

2:5 

2 ' 

70 ! 

r' i 

4J/5J 

NSP2431 


4 ! 

60 

20 

too 

1.5 

4 

0.7 

1.5 

60 

2 

4A 

NSP699A 

NSP700A 

8 

80 

750 

I 

4 ‘ i 

3 1 

2.8 

4 

70 j 

1 

4J/5J 

NSP2483 


4 ! 

60 

20 

100 

2.5 

4 

0.7 

1.5 

60 

2 

4 A 

NSP6G1 ! 

WSPT.P2 

_3_ 

iCQ 

J3-™ 


J 1 


_]_ 

~ 

oh j 

3 '1 

' 4A/5A ' 

2N5288 


4 ! 

60 

20 

80 

1.5 

4 

1 

1.5 

36 

2 

4E 

NSP701 “ 

NSP702 1 

3 I 

; 109 

7E0 


S3 ; 

3 ; 

2.3 

3 

Tc i 

1 

! 43/57 

-,2N6$;22-' 

2N612E 

’ 4’ y 

:so y," 

25 ' j 

TQ&; 

4.5'; 

- 2' 

0,6 

y.s 

40 '• 

223 

. 4E/5E i 

D44H1 

045 HI 

10 

50 

1 3$; 


2 1 

1 _ ! 

1 

8 

50 ! 

1 

| 4A/5A , 

-'2N5294; 


•4 ; 

70. 

30 i 

< i 20 

0.5 ' 

4 

.1 

0.5 , 

36 

2 

, 4£ ! 

D44H2 

D45H2 

10 

30 

60 


2 i 

1 

i 

8 

50 j 

1 

4A/5A 

D44C10 

D45C1G ! 

.4 

80 

25 i 

! 

0.2 

1 . ■ 

.0.5 ■ 

" 1 

30 

3 

, 4F/5F '• 

D44H4 - ‘ 

D45H4 . 

10 

45 

35 


2 ' i 

1 1 

1 

3 

50 1 

-} 

4 A/5 A 

; ■ D<HCn 

046C11 i 

.4" ■ : 

SO. 

40 

1 30 

0.2 

1 

0.5 

; X f 

m 

j3 ' 

4E/5S 

D44H5 

D45H5 

10 

45 

60 


2' ! 

1 I 

i 

8 

50 

1 

4A/5A 

' D44C12 

045012 1 

4 ’ 

80 

40 


0.2 

1 

0.5 

1 

30 

3 

4E/5E “ 

2N6099 


10 

60 

20 

80 

4 

4 ! 

2.5 

10 

75 

0.8 

4A 

NSP539 

NSP59G ! 

4 

80 

15 


2 

2 

0.8 

2 

40 

3 

4E/5E 

D44H7 

045 H 7 

10 

60 

35 


2 

1 1 

1 

8 

50 

1 

4A/5A 

2N6123 

2N6126 j 

4 

SO 

20 

80 

1.5 

2 

0.6 

1.5 

40 

2.5 

4E/5E 

D44H8 

D45H8 

10 

60 

60 


2 

1 ! 

1 

8 

50 

1 

4A/5A 

NSP41 

NSP42 1 

5 

40 

15 

75 

3 

4 

1.5 

5 

50 

3 

4E/5E 

NSP3Q6C 

NSP29Gt> 

10 

60 

20 j 

70 ; 

4' ; 

4 j 

1.1 

4 


2 

4 A/5A 

NSP2020 

NSP2010 

5 

40 

25 

125 

1 

4 

1 

3.5 

80 

3 

4A/5A 

SE33U0 

SE940L* 

■JG 

80 

7000 


4 

'3 

2 


70 

1 

4X/5< 

* *' Mffi&Tf) 

NSP59V4 

-j 

40 ' ' ' 

20 - 

120 

2.5 "i 

• 2 

0£ 

25 

75 

2 . , 

- 4A/5a 

2N6101 


10 

70 

20 

'so 

5 

4 

2.5 

10 

75 

0.8 

4A 

: NSP205 i 


AT 

vm,y- 

26 . 

100 

2 , “ 

2 



50 .. 


4A/5A 

D44H10 

D45H10 

10 

80 

35 


2 

1 

1 

8 

50 

1 

4A/5A 

NSP41A 

NSP42A 

5 1 

60 

15 

75 

3 

4 

1.5 

5 

GO 

3 

4E/5E 

D44H11 

D45H11 

10 

80 

60 


2 

1 

1 

8 

50 

1 

4A/5A 

NSP2021 

NSP201 1 

5 

60 

25 

125 

1 

4 

1 

3.5 

80 

3 

4A/5A 

S£G30'« 

5E94G1 ‘ 

10 

80 

urn 


■4 

3 

2 

4 

70 

1 

" 4K/5K 

- NSP&978 

NSP5976 

b 

,60 

2i) : 

r 4 o ' ' 

2*6 > 

2 

lo.s' 

.2.5 

75 , 


4A/5A 

SE9302 

SE9402 

JO 

1 100 j 

*000 


-4 1 

_ .3. 

2 

4 

70 

1 i 

•4K/6K 

NSP2100 

NSP2090 

5 

60 

750 


3 

3 

2.5 

3 

70 

1 

4J/5J 

2NS486 

2N6489 

1b" 

i 4U . 

20 

ri6o~~ 

5 

~A 

T3~ 

5 : 

i 

5 " 1 

! 4A/5A 

NSP2101 

NSP2G91 

5 

60 

750 


4 

,3 ^ 

! 2.5 

4 . 

70 

1 

4J/5J 

2KR487 


15 

! 50 

20 

• ISO 

5 

4 • 

t.3 

5 1 

75 

6 j 

! 4A/5A 

TiPl20" 

TIP *25 

5 

- 60 ' •- 

1000 


3 

, 2 

1 2 ' 

■ 3 

65 

i 1. 

47/5 j 

2K&?£8 , 

2N6493 ] 

1-16 

! 8C 

20 

I ISO 

5 - 

4 

1.3 

5 ] 

I 75 

5 j 

| 4A- J 5A 


(Mote. Preferred part types are shaded. 





PART NUMBER 

•c 

VCEO 

hpE 

NPN 

PNP 

(A) 

(V) 

MIN 

MAX 

lc (A) 

2N5067 

2N4901 

5 

40 

20 

80 

1 

2N4913 

2N4904 

5 

40 

25 

100 

2.5 

2 N 5068 

2N4902 

5 

60 

20 

80 

1 

2N4914 

2N4905 

5 

60 

25 

100 

2.5 

2N5069 

2N4903 

5 

80 

20 

80 

1 

2N4915 

2N4906 

5 

80 

25 

100 

2.5 

2N5758 

2N6226 

6 

100 

25 

100 

3 

2N5759 

2N6227 

6 

120 

20 

80 

3 

2N5760 

2N6228 

6 

140 

15 

60 

3 

2N5873 

2N5871 

7 

60 

20 

100 

2.5 

2N5874 

2N5872 

7 

80 

20 

100 

2.5 

2N6055 

2N6053 

8 

60 

750 

18,000 

4 

MJ1000 

MJ900 

8 

60 

1000 


3 

2N6056 

2N6054 

8 

80 

750 

18,000 

4 

MJ1001 

MJ901 

8 

80 

1000 


3 


2N4907 

10 

40 

20 

80 

4 

2N3713 

2N3789 

10 

60 

25 

90 

1 

2N3715 

2N3791 

10 

60 

50 

150 

1 

MJ2840 

MJ2940 

10 

60 

20 

100 

3 


2N4908 

10 

60 

20 

80 

. 4 

2N5877 

2N5875 

10 

60 

20 

100 

4 

2N3714 

2N3790 

10 

80 

25 

90 

1 

2N3716 

2N3792 

10 

80 

50 

150 

1 


2N4909 

10 

80 

20 

80 

4 

2N5878 

2N5876 

10 

80 

20 

100 

4 

MJ2841 

MJ2941 

10 

80 

20 

100 

4 

2N5632 

2N6229 

10 

100 

25 

100 

5 

2N5633 

2N6230 

10 

120 

20 

80 

5 

2 N 5634 

2N6231 

10 

140 

15 

60 

5 

2N6569 

2N6594 

12 

40 

15 

200 

4 

MJ2801 

MJ2901 

15 

40 

15 

60 

8 

2N3055 

MJ2955 

15 

60 

20 

70 

4 

2N5881 

2N5879 

15 

60 

20 

100 

6 

BD351 

BD350 

15 

80 

20 

100 

8 

2N5882 

2N5880 

15 

80 

20 

100 

6 
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NPN Transistors 


SATURATED SWITCHES 


Type No. 

Case 

Style 

VCES* 

V CBO 

(V) 

Min 

V C EO 

(V) 

Min 

v EBO 

(VI 

Min 

‘CES* 

•CBO V CB 

<nA) ® (V) 
Max 

hep Ip Vpp 

Min Max @ (mA) & (V) 

ic 

v CE(sat) V 3E(sat) ( mA ) 

(V) & (V) @ , 

Max Min Max 0g =— ) 

Cob 

(pF) 

Max 

fT | C 
(MHz) @ , C .. 

Msn Max 

'(off) 

(ns) 

Max 

Test 

Condition 

Process 

No. 


TO-18 

25 

15 

5 

500 15 

20 10 1 

0.6 0.7 0.9 10 

6 

200 10 

mm 

2 

21 

2N706J 

TO-52 

25 

15 

5 

100 15 

30 120 10 1 

20 1 1 

10 1 1 

0.5 0.7 0.9 10 

6 

200 700 10 

75 

2 

21 

2N708 

TO-52 

40 

15 

5 

25 20 

30 120 10 1 

15 0.5 1 

0.4 0.72 0.8 10 

■ 

300 10 



22 

2N743 

TO-52 

■ 

12 

■ 

1 mA 20 

10 100 1 

20 60 10 0.35 

10 1 0.25 

0.65 0.85 10 

1.5 100 

5 

300 10 

24 

■ 

21 

2N744 

TO-52 

20 

12 

5 

1 ulA 20 

20 100 1 

40 ! 120 10 0.35 

20 1 0.25 

0.65 0.85 10 

1.5 ‘100 

5 

280 . 10 

24 

■ 

21 

2N753 

TO-52 

25 

15 

5 

500 15 

40 120 10 1 

0.6 0.7 0.9 10 

.5 

200 10 

wa 

2 

21 

2N834 

EESSli 

40 


5 

500 20 

25 10 1 

0.25 0.9 10 

4 


BI 

2 

21 

2N2369 


40 

15 

a 

400 20 

20 100 2 

40 120 10 1 

0.25 0.7 0.85 10 

B 

■Bi 

18 

1 

21 

2N2369A 

TO-52 

40 

15 

■ 

30 20 

20 100 1 

30 30 0.4 

40 120 10 1 

40 10 0.35 

0.20 0.7 0.85 10 

0.25 1.5 30 

0.5 1.6 100 

4 

500 10 

18 

1 

21 

2N2369A 

J f JTX. JTXV 

TO-18 

40 

15 

■ 

400* 20 

20 120 100 1 

30 120 30 0.4 

40 120 10 1 

40 120 10 0.35 

0.2 0.7 0.85 10 

0.25 1 .5 30 

0.5 1.6 100 

1 

500 10 

18 

1 

21 

2N3009 

TO-52 

40 

15 

4 

500* 20 

— B 

0.18 0.75 0.95 30 

0.28 1.2 100 

0.5 1 .7 300 

5 

350 30 

25 

3 

22 

2N3011 

TO-52 

30 

12 

5 

400* 20 

12 100 1 

25 30 0.4 

30 120 10 0.35 

0.2 0.72 0.85 10 

0.25 1 .5 30 

0.5 1.6 100 

4 

400 20 

20 

4 

21 

2N3013 

TO-52 

40 

15 

5 

300* 20 

H 

0.18 0.75 0.95 30 

0.28 1.2 100 

0.5 1.7 300 

5 

350 30 

25 

3 

22 

2N3015 

TO-39 

60 

30 

5 

200 30 

10 300 0.7 

30 120 150 10 

0.4 1.2 150 

1 .0 1.6 500 

B 

250 50 

60 

5 & 6 

25 

2N3252 

TO-39 

60 

! 


5 

500 40 

25 1 A 5 

30 90 500 1 

30 150 1 

0.3 1.0 150 

0.5 0.7 1 .3 500 

1 .0 1 .8 1 A 

12 

200 50 

70 

1 

7 

25 





































































































































































SATURATED SWITCHES (Continued) 



Type No. 

Case 

Style 

VCES* 

VCBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

*CES* 

*CBO 

(nA) 

Max 

<3 V CB 
® IV) 

h FE 

Min Max 

In 

(p> ° 

L (mA) 

„ V CE 
& (V) ■ 

1 

v CE(sat) 

(V) 

Max 

v BE(sat) 

& (V) 

Min Max 

•c 

(mA) 

®. Jc, 

B "iir 

Cob 

(pF) 

Max 

f T 

(MHz) @ 

Min Max 

'c 

(mA) 

Moff) 

(ns) 

Max 

Test 

Condition 

Process 

No. 

2N3253 

TO-39 

75 

40 

5 

500 

60 

20 


750 

5 

0.35 

1.0 

150 

12 

175 

50 

70 

7 

25 








25 

75 

375 

1 

0.6 

0.7 1 .3 

500 














25 


150 

1 

1.2 

1.8 

1 A 







2N3444 

TO-39 

80 

50 

5 

500 

60 

15 


1 A 

5 

0.35 

1.0 

150 

12 

150 

50 

70 

7 

25 








20 

60 

500 

1 

0.6 

1.3 

500 














20 


150 

1 

1.2 

1.8 

1 A 







2N3605 

TO-92 

(74) 


14 


500 

18 

30 


10 

1 

0.25 

0.85 

10 

6 

300 

10 

H 

2 


2N3606 

TO-92 

(74) 


14 


500 

18 

30 


10 

1 

0.25 

0.85 

10 

a 

300 

10 


2 


2N3607 

TO-92 

(74) 


14 


500 

18 

30 


10 

1 

0.25 

0.85 


a 

300 

10 

H 

2 

21 

2N3646 



2N3724 

TO-39 

50 

30 

6 

1.7 mA 

40 

30 


1 A 

5 

0.32 

1.1 

300 


300 

50 

60 

7 

25 








25 


800 

2 



500 

12 













35 


500 

1 

0.42 

0.9 1 .2 















40 


300 

1 

0.65 

1.5 

800 














60 

150 

100 

1 

















30 


10 

-1 

0.75 

1.7 

1 A 







2N3724A 

TO-39 

50 

30 

6 

500 

40 

25 


1.5A 

5 

0.32 

1.1 

300 

12 

300 

50 

50 

8 

25 








30 


1 A 

5 



500 














30 


800 

2 

0.42 

1.2 















35 


500 

1 

















40 


300 

1 

0.65 

1.3 

800 




60 

7 









60 

150 

100 

1 

















30 


10 

1 

0.75 

1.4 

1 A 







2N3725 

TO-39 

80 

50 

6 

1.7 juA 

60 

25 


1 A 

5 

0.4 

1.1 

300 

10 

300 

50 

60 

7 

25 








20 


800 

2 

0.52 

0.9 1 .2 

500 














35 


500 

1 

















40 


300 

1 

0.8 

1.5 

800 














60 

150 

100 

1 



1 A 














30 


10 

1 

0.95 

1.7 









TEST CONDITIONS: 

(1) V CC = 3V, l C = 10mA, I B 1 = 3mA, l B 2 = 1.5mA. (2) V CC = 3V, l c = 10mA, Is 1 = 3mA, l B 2 = 1mA. (3) V CC = 10V, l c = 300mA, \ q ' = l B 2 = 30mA. (4) V CC = 2 V, l c = 30mA. I B 1 = l B 2 - 3mA. 
(5) V cc = 25V, l C = 300mA, I B 1 = l B 2 = 30mA. (6) V CC = 25V, l c = 500mA, 1^ = l B 2 = 50mA. (7) V CC = 30V, l C = 500mA, l g 1 = l B 2 = 50mA. (8) V CC = 30V, l C = 1A, l B r ■ = Ib 2 = 100mA. 
(9) V cc = 3V, l C = 10mA, I B 1 = l B 2 = 1mA. (10) V C C = 10.7V, l C = 1A, I6 1 = l B 2 = 100mA. (11) V CC = 3V, l C = 10mA, I B 1 = l B 2 = 3mA. (12) V cc = 3V, l C = 10mA, I B 1 = l B 2 = 3.3mA. 
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SATURATED SWITCHES (Continued) 



NPN Transistors 





































































































SATURATED SWITCHES (Continued) 


Type No. 

Case 

Style 

V CES* 

v CBO 

(V) 

Min 

VCEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CES* 

•CBO ^ V CS 
(nA) - (V) 
Max 

hpE *C ^CE 

Min Max ® (mA) ^ (V) 

ic 

v CE(sat) v BE(sat) ( m A) 

(V) & (V) @ I 

Max Min Max (Ib = “) 

Cob 

(pF) 

Max 

,T lc 

(MHz) @ , c „. 

Min Max 

t (off) 
(ns) 
Max 

Test 

Condition 

Process 

No. 

2N5224 

TO-92 

(72) 

25 

12 

5 

500 15 

15 100 1 

40 100 10 1 

0.35 0.9 10 

4 

250 10 

60 

11 

21 

2N5769 

TO-92 

(72) 

40 

15 

4.5 

400 20 

20 100 1 

30 30 0.4 

40 120 10 0.35 

0.2 0.7 0.85 10 

0.25 1.5 30 

0.5 1.6 100 

4 

500 10 

18 

1 

21 

m | 

TO-92 

(72) 

40 

15 

5 

500 20 

15 300 1 

25 100 0.5 

30 120 30 0.4 

0.2 0.75 0.95 30 

0.28 1.2 100 

0.5 1 .7 300 

5 

350 30 

28 

3 

21 

■ 

Ceramic 
DIP (40) 

50* 

36 

60 

1 .7 pA 40 

30 1 A 5 

35 500 1 

60 150 100 1 

0.75 1.7 500 

0.45 1.2 1 A 

12 

300 50 

60 

7 


DH3724CN 

Molded 
DIP (39) 

Electrical, same as DH3724CD 



Ceramic 
DIP (40) 

80* 

50 

6 

1 .7 tiA 60 

25 1 A 5 

35 500 1 

60 150 100 1 

0.95 1 .7 500 

0.52 1.2 1 A 

10 

250 50 

60 

7 


DH3725CN 

Molded 
DIP (39) 

Electrical, same as DH3725CD 

25 

EN2369A 

TO-92 

(72) 

Same as PN2369A, see page 1-6 for explanation 

21 

MPS706 

TO-92 

(72) 

■a 


m 

500 15 

20 10 1 

0.6 0.9 10 

6 

200 10 

H 

11 

21 

MPS834 

■EESH 

m 


5 

500 20 

25 10 1 

0.25 0.9 10 

0.4 50 

4 

350 10 

H 

2 

21 

MPS2369 

■ 

|Q Jj 1 1 

40* 

15 

mu 

400 20 

20 100 2 

40 120 10 1 

0.25 0.7 0.85 10 

4 

500 10 

18 

7 

21 

MPS2713 

TO-92 

(72) 

18 

15 

5 

500 18 

■BB 

0.3 1.3 50 





21 


TO-92 

(72) 

18 

15 

5 

500 18 

75 225 2 4.5 

0.3 0.6 1.3 50 





21 

MPS3646 

TO-92 

(72) 

Same as PN3646, see page 1-6 for explanation 



TO-92 

(72) 

40* 

15 

4.5 

400 20 

20 100 2 

40 120 10 1 

0.25 0.7 0.85 10 

4 

500 10 

18 

1 

21 


TEST CONDITIONS: 

(1) V C C = 3V, l C =* 10mA, Ib 1 = 3mA, l B 2 = 1.5mA. (2) V CC = 3V, l C = 10mA, Ib 1 = 3mA, l B 2 = 1mA. (3) V C C = 10V, l C = 300mA, I B 1 = l B 2 = 30mA. (4) V cc = 2V, l c = 30mA, Ib 1 = Ib 2 = 3mA. 
(5) V cc =-25V, l C = 300mA, Ib 1 = >B 2 = 30mA. (6) V cc = 25V, l C = 500mA, Ib 1 = Ib 2 = 50mA. (7) V CC = 30V, l C = 500mA, Ib 1 = Ib 2 = 50mA. (8) V CC = 30V, l c = 1A, Ib 1 = l B 2 = 100mA. 
( 9 ) v cc = 3V, l C = 10mA, Ib 1 = «B 2 = 1mA. (10) V C C = 10.7V, l C = 1 A, I B 1 = l B 2 = 100mA. (11) V C C = 3V, l C = 10mA, Ib 1 = l B 2 = 3mA. (12) V cc = 3V, l c = 10mA, Ib 1 = Ifi 2 = 3.3mA. 


s-icnsisue.il NdN 
































































NPN Transistors 


v CEO V EB 0 
(V) (V) 

Min Min 



40* 15 4.5 500 


20* 10 3.5 100 


<ces* 


•cbo 

@ VcB 

(nA) 

® (V) 

Max 


30 

20 

500* 

20 

500 

20 

500 

20 


h FE a ' C «, VcE 
Min Max (mA) (V) 


v CE(sat) 

(V) & 

Max 


v BE(sat) 

(V) 

Min Ma 


'c r 
( m A) u ob 



15 

20 

30 

120 

300 

100 

30 

1 

0.5 

0.4 

0.2 

0.28 

0.5 

0.75 

0.95 

1.2 

1.7 

30 

100 

300 

18 


100 

1 

0.2 

0.7 

0.85 

10 

30 


30 

0.4 

0.25 


1.15 

30 

35 

120 

10 

1 

0.5 


1.6 

100 



I 

1 

I 

I 


fT | C 
(MHz) @ . C A . 

Min Max mA> 

l (off ) 
(ns) 
Max 

500 10 

18 

350 30 

28 

400 10 

12 

400 10 

12 


Test Process 

Condition No. 



15 15 30 

20 150 10 


10 18 12 21 


TEST CONDITIONS: 

(1) V cc = 3V, l c = 10mA, Ib 1 = 3mA, l B 2 = 1.5mA. (2) V cc = 3V. I c = 10mA, I B 1 = 3mA, l B 2 = 1mA. (3) V cc = 10V. I c = 300mA, Ib 1 = l B 2 = 30mA. (4) V CC = 2V, l C = 30mA, I0 1 = l B 2 = 3mA. 
(5) V CC = 25V, l C = 300mA, I B 1 = l B 2 = 30mA. (6) V CC = 25V, l C = 500mA, Ib 1 = l B 2 = 50mA. (7) V CC = 30V, l c = 500mA, I B 1 = l B 2 = 50mA. (8) V CC = 30V, l C = 1A, Ib 1 = l B 2 = 100mA. 
(9) V C C = 3V, lc = 10mA - 'B 1 = Ib 2 = 1mA - (10) Vcc = 10.7V, »C = "* A » 'B 1 = Ib 2s= 100mA. (11) V CC = 3V, l c = 10mA, I B 1 = l B 2 = 3mA. (12) V CC = 3V, l C = 10mA, I B 1 = l B 2 = 3.3mA. 






















































































RF AMPS AND OSCILLATORS (Continued) 



Type 

No. 

Case 

Style 

V C ES* 

VCBO 

(V) 

Min 

VCEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CBO v CB 

(nAI @ , «* 
Max 

h FE @ *C & V CE 

Min Max u (mA) (V) 

2N3563 

TO-92 

(72) 

Same as PN3563, see page 1-10 for explanation 

2N3564 

TO-92 

(72) 

Same as PN3564, see page 1-10 for explanation 

2N3S00 

TO-72 

30 

15 

3 

10 15 

20 1 50 3 1 

2N3662 

TO-92 

(74) 

18 

12 

m 

500 15 

20 8 10 

2N3663 

TO-92 

(74) 

30 

12 

3 


20 8 10 

2N3825 

TO-92 

(74) 

30 

15 

4 

100 15 

20 2 10 

2N3932 

TO-72 

30 

20 

2.5 

10 15 

40 150 2 8 

2 N 3933 


40 

30 

2.5 


60 200 2 8 

2N4134 

IBB1 


30 

3 


25 200 4 5 

2N4135 


30 

30 

3 

31 

25 200 4 5 



30 

18 

4 

50 15 

50 2 10 

2N4259 


40 

30 

mm 

10 15 

60 250 2 8 

2N4292 


30 

15 

3 

500 15 

20 3 1 

2N4293 

TO-92 

(74) 

30 

15 

3 

500 15 

20 3 1 

2N5130 

TO-92 

(72) 

Same as PN5130, see page 1-10 for explanation 

2N5179 

KEQI 

20 

12 

2.5 

20 15 

WP. 

2N5180 


30 

15 

2 

500 8 

E 

2N5222 

TO-92 

(71) 

m 

15 

2 

100 10 

20 1500 4 10 


TO-92 

(72) 

m 

15 

H 

10 15 


■ 

TO-72 

35 

m 

3 

1 juA 35 

20 1 

40 170 1 6 

40236 

TO-72 

35 

m 

3 

1 pA 35 

20 1 

40 275 1 6 

40237 

TO-72 

35 

1 

3 

1 pA 35 

20 1 

27 275 1 6 


i 































































































































































NPN Transistors 


S3 RF AMPS AND OSCILLATORS (Continued) 

Type 

No. 

Case 

Style 

V C ES* 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

•CBO 
(nA) @ 
Max 

V CB 

(V) 

Min 

h F £ 

Max 

• (mA) & 

< o' 
m 

V CE(SAT) 

(V) 

Max 

V BE(SAT) 

& (V) @ 

Min Max 

! C 

(mA) 

Cob/Cre 

(pF) 

Min Max 

*T 

(MHz) 

Min Max 

lr* 

© u 

L (mA) 

NF 

(dB)@ 

Max 

Freq 

(MHz) 

Process 

No. 

40238 

TO-72 

35 


3 

1 mA 
20 

35 

1 

40 

170 

1 

6 


0.65 



42 

40239 

TO-72 

35 


3 

1 n A 
20 

35 

1 

27 

100 

1 

6 


0.65 



42 

40240 

TO-72 

35 


3 

1 juA 
20 

35 

1 

27 

275 

1 

6 


0.65 



42 

40242 

TO-72 

35 


3 

20 1 

40 

170 

1 

6 


0.65 



42 

40243 

TO-72 

35 


3 

20 1 

40 

170 

1 

6 


0.65 



42 

40244 

TO-72 

35 


3 

20 1 

27 

170 

1 

6 


0.65 



42 

40245 


35 


3 

20 1 

70 

170 

1 

6 


0.8 



42 

40246 


35 


3 

20 


27 

170 

1 

6 


0.65 



42 


TO-92 

(72) 

Same as‘PN918, see page 1-10 for explanation 

43 

MPSH07 

TO-92 

(75) 

30 

30 

3 

50 

15 

20 


3 

10 


0.3 

400 


3 

3.2 

100 

41 

MPSH08 


m 

30 

3 

m 

B 

20 


3 

10 


0.3 



3 


200 

41 

MPSH10 


m 

25 

3 

m 

B 

60 


4 

10 

0.5 


4 

0.35 0.65 

650 


4 


42 

MPSH11 

TO-92 

(76) 

m 

25 

3 


B 

60 


4 

10 

0.5 


4 

0.6 0.9 

650 

4 



47 

MPSH19 

TO-92 

(76) 

m 

25 

3 


B 

45 


4 

10 


0.65 

300 


4 


47 

MPSH20 

TO-92 

(71) 

m 

m 

4 

50 

15 

25 


4 

10 


0.95 

10 

0.65 

400 


4 


49 

MPSH24 

TO-92 

(47) 

m 

m 

4 

50 

15 

30 


8 

10 


0.36 

400 


8 


47 

MPSH30 

TO-92 

(71) 

20 

m 


50 

10 

20 

200 

4 

5 

0.3 

0.96 

10 

0.65 

300 

800 

4 

6 

45 

44 

MPSH31 

TO-92 

(71) 

l l 

m 


50 

10 

20 

200 

4 

5 

0.3 

0.S6 

10 

0.65 

mm 

800 

4 

6 

45 

44 

MPSH32 

TO-92 

(76) 

| 

■ 

m 

50 

10 

27 

200 

4 

5 

0.3 

1.2 

10 

0.22 



4 


45 

MPSH34 


m 

45 

4 

50 

30 

15 

40 


20 

7 

2 

15 

0.5 


20 

0.32 

500 


15 



MPSH37 

TO-92 

(71) 

■ 

40 

5 



25 


5 

10 

0.5 


10 

0.7 

300 


5 


■ 
























































RF AMPS AND OSCILLATORS (Continued) 


■ 

Type 

No. j 

Case 

Style 

V CES* 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

V EBO | 
(V) 
Min 

•CBO 
(nA) ( 
Max 

a V CB 
- (V) 

Min 

h FE 

Max 

® <mA) & 

V CE 

(V) 

V CE(SAT) 

(V) 

Max 

VBE(SAT) 

& (V) @ 

Min Max 

•c 

(mA) 

Cob/C re 

(pF) 

Min Max 

*T 

(MHz) @ 

Min Max 

! C 

(mA) 

NF Freq 

(dBi @ 

Max 

Process 

No. 


TO-92 

(72) 

Same as PN3563, see page 1-10 for explanation 

43 

MPS6507 

TO-92 

(72) 

30* 

20 


5 

15 

25 


2 

10 


2.5 

700 


10 


43 


TO-92 

(72) 

30* 

20 


50 

15 

■ 


10 

10 


2.5 



43 

MPS6539 

TO-92 

(71) 

20 

20 


50 

15 

20 


4 

10 


0.7 

500 


■ 

Hi 

42 

MPS6540 

TO-92 

(71) 

30 

30 

4 

100 

25 

25 


2 

10 

0.5 


10 

.0.65 

350 


2 


49 

MPS6541 

TO-92 
(72) . 

30* 

20 

4 

50 

15 

25 


4 

10 


1.7 

600 

1500 

4, 


43 

MPS6542 

TO-92 

(76) 

30* 

20 


50 

15 

25 


2 

10 


1.5 

700 


10 


47 

MPS6543 

091 

35 

20 

■ 

100 

25 

25 


4 

10 

0.35 

0.95 

10 

1 

750 


4 


47 

MPS6544 


60 

45 

4 

500 

35 

20 


30 

10 

0.5 


30 

0.65 



49 

MPS6546 

TO-92 

(76) 

35 

25 

3 

100 

25 



2 

10 

0.35 


10 

0.45 

600 


2 


47 

MPS6547 

TO-92 

(76) 

35 

25 

m 

100 

25 

20 


2 

5 

0.35 


10 

0.35 

600 


2 


47 

MPS6548 

TO-92 

(71) 

30 

25 

Hi 

100 

25 

25 


4 

10 

0.5 

0.95 

4 

0.7 

650 


4 


42 

MPS6567 

TO-92 

(71) 


40 

Hi 



25 



5 

0.5 


10 

0.7 



49 

MPS6568A 

TO-92 

(71) 

20 

20 

■ 

50 

10 

20 

200 

4 

5 

0.3 

0.96 

10 

0.65 

375 

800 

■ 


44 

MPS6569 

TO-92 

(71) 

20 

20 

Hi 

50 

10 

20 

200 

4 

5 

3 

0.96 

10 

0.25 0.5 

300 

800 

4 



MPS6570 

TO-92 

(71) 

20 

20 

m 

50 

10 

20 

200 

4 

5 

3 

0.96 

10 

0.25 0.5 

300 

800 

4 

6 45 


MRF501 

TO-72 

25 

15 


| 50 1 

30 

250 

1 

6 



600 


5 


1 42 

MRF502 

TO-72 

35 

15 

l 35 l 


1 

40 

170 

1 

6 



800 


5 



NSC460 

TO-92 

(74) 


30 

m 

500 

18 

35 

200 

2 

12 

1.1 


10 

3.5 


6.5 1 


NSC461 


30 

30 

5 

500 

18 

35 

200 

2 

12 

1.1 


10 

3.5 



46 


sjO)Sisuejj. NdN 
































































































































NPN Transistors 
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LOW LEVEL AMPS 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

Vebo 

(V) 

Min 

'CBO w 

(nA) @^B 

Max 

h FE @ 'C & V C E 

Min Max ImA) (V) 

V CE(SAT) VBE(SAT) . 

(V) & (V) @ C 

Max Min Max <mA 

c ob 

(pF) 

Max 

,T | C 
(MHz) @ . 

.. ... (mA) 

Max Min 

r • 

Process 

No. 

2N760 

TO-18 

45 

45 

8 

200 30 

76 300 1 5 

(1 kHz) 

1.0 0.6 1.1 10 

8 

50 1.Q 


07 

2N760A 

TO-18 

60 

60 

8 

100 30 

76 333 1 5 

40 (1kHz) 10 M 5 

1.0 1.1 10 

8 

50 1.0 


07 

2N929 

TO-18 

45 

45 

5 

10 45 

350 10 5 

60 500 nA 5 

40 120 10 mA 5 

1.0 0.6 1.0 10 

8 

30 0.5 

4 15.7 

07 

2N929 

J, JTX 

TO-18 

60 




350 10 5 

60 500 fiA 5 

40 120 10mA 5 

1.0 0.6 1.0 10 

■ 

45 180 0.5 

5 100 Hz 

3 1 

3 10 

07 

2N929A 

TO-18 

60 

45 

6 

2 45 

350 10 5 

60 500 mA 5 

40 120 10 mA 5 

25 1 aiA 5 


■ 

45 0.5 

4 10 

07 

2N930 

TO-18 

45 

45 

5 

10 45 ' 


1.0 0.6 1.0 10 

■ 

30 0.5 

3 15.7 

07 

2N930 

J. JTX 

TO-18 


45 

6 

10 45 

600 10 5 

150 500 jliA 5 

100 300 10 juA 5 


8 


■■ 

07 

2N930A 

TO-18 


45 

6 

2 45 

600 10 5 

150 500 mA 5 

100 300 10 mA 5 

60 1 MA 5 


■ 


3 10 

07 

2N981 

TO-18 

80 

80 

8 

1 30 

36 '100 1 5 

(1 kHz) 

3.0 10 

m 

50 1.0 



2N2484 

TO-18 


60 

■ 

10 45 

250 1 5 

200 500 mA 5 

175 100mA 5 

100 500 10 mA 5 

30 1 juA 5 

0.35 1 


15 0.05 

10 20 Hz 

3 200 Hz 

2 2 

3 15.7 

1 


TO-18 


60 

■ 

10 45 

250 1 5 

250 500 juA 5 

225 100 mA 5 

200 500 10 mA 5 

45 1 mA 5 

0.3 1 

5 

60 210 0.5 

7.5 100 Hz 

3 1 

2 10 

3 15.7 

07 

2N2509 

TO-18 

125 

80 

■ 

5 100 

40 10 5 

25 IOjuA 5 

1 .0 0.9 5 

6 

45 5 

7 1 

07 

2N2510 

TO-18 


65 

■ 

5 80 

150 500 10 5 

75 IOjuA 5 

1 .0 0.9 5 

6 

45 5 

4 1 

07 


i 


4 

< 
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NPN Transistors 



LOW LEVEL AMPS (Continued) 


Type 

No. 

Case 

Style 

VCBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

' CB0 VPR 

(nA) @ CB 

(v) 

Max 

hFE @ 'C & V C E 

Min Max (mA) (V) 

VCE(SAT) Vbe(SAT) . 

(V) & (V) @ C 

Max Min Max * mA 

Cob 

(pF) 

Max 

,T Ic 

(MHz) ® , C A , 

Max Mm 

NF _ 

r * 

Process 

No. 

2N2511 

TO-18 

80 

50 

7 

5 60 

240 750 10. 5 

120 10/iA 5 

80 1 juA 5 

1 .0 0.9 5 

6 

45 5 

4 1 

07 

2N2504 

TO-46 

60 

45 

6 

2 45 

600 10 5 

150 600 1 5 

150 500 mA 5 

100 300 10 mA 5 

60 1 juA 5 

0.5 0.7 0.9 10 

6 

45 0.5 

3 10 

07 

2N2586 

TO-18 

60 

45 

6 

2 45 

600 10 5 

150 500 juA 5 

120 360 10 mA 5 

80 1 5 

0.5 0.7 0.9 10 

7 

45 0.5 

3 1 

2 10 

07 

2N3117 

TO-18 



6 

10 45 

400 1 5 

300 100 m A 5 

250 500 10 mA 5 

100 1 juA 5 

0.35 1 

4.5 



07 

2N3246 





1 40 

800 10 5 

400 1 5 

350 500 mA 5 

300 1 00 mA 5 

.200 600 10 mA 5 

150 1 nA 5 

0.5 0.7 0.9 5 

5 

60 180 1 


07 

2N3565 


Same as PN3565, see page 1-14 for explanation 

07 

2N3707 


m 

30 

6 

100 20 

100 400 100 mA 5 

1.0 10 




07 

2N3708 


30 

30 

6 

100 20 

45 660 1 5 

1.0 10 





2N3709 

TO-92 

(74) 


30 


100 20 

45 165 1 5 

1.0 10 




mm 

2N3710 

TO-92 

(74) 

30 

30 

m 

100 20 

90 330 1 5 

1.0 10 




mm 

2N371 1 

TO-92 

(74) 

30 

30 

m 

100 20 

180 660 1 5 

1.0 10 




07 

2N3858A 

TO-92 

(74) 

60 


6 

500 18 

60 120 10 1 

45 1 1 


4 

90 250 2 


07 

2N3859A 

TO-92 

(74) 

60 

m 

6 

500 18 

100 200 10 1 

75 1 1 


4 

90 250 2 


07 

2N3877 

TO-92 

(74) 

70 

70 

■ 

500 70 

20 250 2 4.5 

0.5 0.9 10 




07 

















M3 



LOW LEVEL AMPS (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CBO v 

<"A) ® 

Max 

h FE @ 'C g, V CE 

Min Max (mA) (V) 

V CE(SAT) VBE(SAT) 

(V) & (V) @ C 

Max Min Max m 

C Q b 

(pF) 

Max 

fT | C 
(MHz) @ . C A . 

Max Min m 

NF 

(dB) @ Freq 
(kHz) 

Max 

Process 

No. 

2N3877A 

TO-92 

(74) 

85 

85 

■ 

500 70 

20 250 2 4.5 

0.5 0.9 10 




07 

2N3900 

TO-92 

(74) 

18 

18 



250 500 2 4.5 


12 



07 

2 N 3900 A 

TO-92 

(74) 

18 

18 

5 




12 



07 

2N3901 

TO-92 

(74) 

18 

18 

5 


■HH 




mm 

07 

2N4286 

TO-92 

(74) 

30 

25 

6 

| 

150 600 1 5 

100 100 juA 5 

0.35 0.8 1 

6 

40 1 


07 

2N4287 

TO-92 

(74) 

45 

45 

7 

10 30 


0.35 0.8 1 

6 

40 1 


07 

2N4384 

TO-18 

40 

30 

5 

10 30 

150 10 5 

120 1 5 

100 500 10 mA 5 

60 1 pA 5 

0.2 0.65 0.8 10 

8 

30 120 0.5 


■ 

2N4386 

TO-18 

40 

30 

5 


120 10 5 

100 1 5 

40 500 10 pA 5 

0.2 0.65 0.8 10 

8 

30 120 0.5 

3 15.7 

■ 

2N4409 

TO-92 

(72) 

80 

50 

5 

10 60 

60 400 10 1 

60 1 1 

0.2 0.8 1 

12 

60 300 10 


07 

2N4410 

TO-92 

(72) 

120 

80 

5 

10 100 

ism 

0.2 0.8 1 

12 

60 300 10 


07 

2N4966 

TO-92 

(72) 

Same as 2N5209, see page 1-14 for explanation 

07 

2N4967 

TO-92 

(72) 

Same as 2N5210,see page 1-14 for explanation 

07 

2N4968 

TO-92 

(72) 

Same as 2N5209, see page 1-14 for explanation 

07 

2N5088 

TO-92 

(72) 

35 

30 


50 20 

300 10 5 

350 1 5 

300 900 100/iA 5 

0.5 10 

4 


3 15.7 

07 

2N5089 

TO-92 

(72) 

30 

25 

■ 

50 15 

400 10 5 

450 1 5 

400 1200 100/iA 5 

0.5 10 

4 

- 


07 

2N5133 

TO-92 

(72) 

1 

1 

1 







07 


sjojsssuejjL NdN 


















































































NPN Transistors 





MPS3710 TO-92 

(72) 

MPS3711 TO-92 

(72) 
















































































































GENERAL PURPOSE AMPS AND SWITCHES 



TEST CONDITIONS: 

(1) l C = 300 »A, Vce = 10V, f = 1kHz. (2) l C = 150mA, V CC = 30V, I B 1 = l B 2 = 15mA. (3) l c = 100 juA, V C E = 10V, f = 1kHz. (4) l C = 300mA, V cc = 25V. Igl = l B 2 = 30mA. (5) l c = 100 ,uA, 
V C E = 4.5V, f = 15.7kHz. (6) l C = 10mA, V C C = 3V, Ib 1 = Ib 2 = 1mA. (7) Iq = 100 }i A. V CE = 5V, f - 15.7kHz. (8) \q = 250 nA, V C E = 5V, f = 10Hz-157kHz. (9) \q = 3mA, V C E = 10V, 
f = 1MHz. (10) l C = 10mA, V CE = 5V, f = 1 5.7kHz. 
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GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

' CBO VfB 

r • <v 

Max 

hp E /gj ! C Vq E 

Min Max (mA) (V) 

V CE(SAT) V BE(SAT) . 

(V) & (V) @ C 

Max Min Max m 

Cob 

(pF) 

Max 

fT ic 

(MHz) @ . C A . 

... .. (mA) 

Min Max 


NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N2221 

J, JTX, JTXV 

TO-18 

60 

30 

5 



0.4 0.6 1.3 150 

1 .6 2.6 500 

1 

250 20 


1 


20 

2N2221A 

TO-18 

75 

40 

6 

10 60 

25 500 10 

40 120 150 10 

35 10 10 

25 1 10 

20 100 mA 10 

0.3 0.6 1.2 150 

1 .0 2.0 500 

1 

250 20 


1 

■ 

20 

2N2221A 

J. JTX, JTXV 

TO-18 

75 

50 

6 


20 500 10 

40 120 150 10 

40 10 10 

35 1 10 

30 100 M 10 

0.3 0.6 1.2 150 

1 .0 2.0 500 

8 

250 20 



2 

20 

2N2222 

TO-18 

60 

30 

5 

10 50 

30 500 10 

50 150 1 

100 300 150 10 

75 10 10 

50 1 10 

35 100 mA 10 

0.4 1.3 150 

1 .6 2.6 500 

8 

250 20 




20 

2N2222 

J, JTX, JTXV 

TO-18 

60 

30 

5 


30 500 10 

100 300 150 10 

75 10 10 

50 1 10 

35 100 mA 10 

0.4 0.6 1.3 150 

1 .6 2.6 500 

8 


1 

1 

2 

20 

2N222A 

TO-18 

75 

40 

6 

10 60 

40 500 10 

50 150 1 

100 300 150 10 

75 10 10 

50 1 10 

35 100 mA 10 

0.3 0.6 1.2 150 

1 2 500 

8 

250 20 

285 

4 

2/3 

20 

2N2222A 

J, JTX, JTXV 

TO-18 

75 

50 

6 

10 60 

1 30 500 10 

100 300 150 10 

j 100 10 10 

75 1 10 

50 100 mA 10 

0.3 0.6 1.2 150 

1 2 500 

8 

250 20 

300 


2 

I 

20 

2N2712 

TO-92 

(74) 

18 

i is 

i 

: 

5 

500 18 

75 225 2 4.5 


12 

80 300 2 




27 


TEST CONDITIONS: 

(1) l C = 300 juA, V CE = 10V, f = 1kHz. ( 2 ) l c = 150mA, V C C = 30V, I B 1 = l B 2 = 15mA. ( 3 ) l c = 100 pA, V CE = 10V, f = 1kHz. ( 4 ) l C = 300mA, V CC = 25V, Is 1 = l B 2 = 30mA. (5) l c = 100 juA, 
V C E = 4.5V, f = 15.7kHz. (6) l C = 10mA, Vqc = 3V, Is 1 = l B 2 = 1mA. (7) l c = 100 /uA, V CE = 5V, f = 15.7kHz. (8) l c = 250 juA, V C E = 5V, f = 10Hz-15.7kHz. (9) l c = 3mA, V CE = 10V, 
f = 1MHz. ( 10 ) l C = 10 mA, V C E = 5V, f = 15.7kHz. 

I 
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GENERAL PURPOSE AMPS AND SWITCHES (Continued) 



Type 

No. 


v CBO 

(V) 

Min 



*CBO 
(nA) @ 
Max 

V CB 

(V) 


Max 

@ , ‘C & 

1mA) 

V CE 
, (V) 

2N2714 

■ 

18 

18 

BI 

500 

18 


225 

2 

4.5 

2N2923 


25 


Hi 

100 

25 


180 

2 

10 


HB1 



■H 




(1 kHz) 


2N2924 


MM 

Bi 


100 

25 


300 

2 

10 


uSmm 

mm 

HI 

HI 




(1 kHz) 


2N2925 

m 

MM 

MM 

B 

100 

25 


470 

2 

10 


IBSH 

mm 

■H 

1 




(1 kHz) 


2N2926 


18 


■a 

500 

18 






bOb 



Hi 






2N3115 

BBSB 

60 

B 

5 

25 

50 

| 40 

120 

150 

10 

B 

ggSEl 

60 

20 1 

5 

mm 

I2B 

m 



10 


TO-5 

60 


m 

paa 




500 

10 

■ 





— 


20 


150 

1 

■ 




B B 

■ 


40 

120 

150 

10 

■ 




■ 

■ 


35 


10 

10 

■ 




■ 

■ 


25 


1 

10 








20 


100 nA 

10 

2N3300 

TO-5 

60 

30 

5 

10* 

50 

50 


500 

10 








50 


150 

1 








100 

300 

150 

10 








75 


10 

10 








50 


1 

10 








35 


100 ,u a 

10 

2N3301 

TO-18 

60 

30 

5 

10* 

50 

20 


500 

10 








20 


150 

1 








40 

120 

150 

10 








35 


10 

10 








25 


1 

10 








20 


IOOjuA 

10 

2N3302 

TO-18 

60 

30 

5 

10* 

50 

50 


500 

10 








50 


150 

1 








100 

300 

150 

10 








75 


10 

10 








50 


1 

10 








35 


100 juA 

10 

2N3390 

TO-92 

(74) 

25 

25 

5 

100 

18 

400 

800 

2 

4.5 

2N3391 

TO-92 

(74) 

25 

25 

5 

100 

18 

250 

500 

2 

4.5 
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GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

,CB0 Vr R 

<" AI * (vf 

Max 

h FE @ *C & V CE 

Min Max (mA) (V) 

VCE(SAT) V BE ( SAT ) 

(V) & (V) @ C 

Max Min Max ™ 

Cob 

(pF) 

Max 

,T lc 

(MHz) @ , IC A1 

... .. (mA) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N3391 

TO-92 

(74) 

25 

25 

5 

100 18 

250 500 2 4.5 


10 



5 

5 

04 

2N3392 

TO-92 

(74) 

25 

25 

5 

100 18 

150 300 2 4.5 


10 





04 

2N3393 

TO-92 

(74) 

25 

25 

5 

100 18 

90 180 2 4.5 


10 





04 

2N3394 

TO-92 

(74) 

25 

25 

5 

100 18 

55 110 2 4.5 


10 





0.4 

2N3395 


■ 


5 


150 500 2 4.5 


10 





04 

2N3396 

tw 

H 

■ 

5 


90 500 2 4.5 







04 

2N3397 


m 

■ 

■ 

100 18 

■■■a 


10 





04 

2N3398 

TO-92 

(74) 

25 

25 

5 

100 18 

55 800 2 4.5 


10 





04 

2N3414 

TO-92 

(74) 

25 

25 

5 

100 25 

75 225 2 4.5 

0.3 0.6 1.3 50 






19 

2N3415 

TO-92 

(74) 

25 

25 

5 

100 25 

180 540 2 4.5 

0.3 0.6 1.3 50 






04 

2N3416 

TO-92 

(74) 

50 

50 

5 

100 25 

75 225 2 4.5 

0.3 0.6 1 .3 50 






04 

2N3417 

TO-92 

(74) 

50 

50 

5 

100 25 

180 540 2 4.5 

0.3 0.6 1.3 50 






04 

2N3641 

TO-92 

(72) 

Same as PN3641 , see page 1-22 for explanation 

19 

2N3642 

TO-92 

(72) 

Same as PN3642, see page 1-22 for explanation 

19 

2N3643 

TO-92 

(72) 

Same as PN3643, see page 1-22 for explanation 

19 

2N3678 

TO-5 

75 

55 

6 

10 60 

25 500 10 

20 1 50 1 

40 120 150 10 

35 10 10 

25 1 10 

20 100 (JtA 10 

0.4 0.6 1.2 150 

1.0 2.0 500 



250 


2 

20 


TEST CONDITIONS: 

(1) l C = 300 juA, V C E = 10V, f = 1kHz. ( 2 ) l c = 150mA, V CC = 30V, I B 1 = l B 2 = 15mA. ( 3 ) l C = 100 mA, V CE = 10V, f = 1kHz. (4) l C = 300mA, V cc = 25V, I B 1 = l B 2 = 30mA. (5) l c = 100 mA, 
Vqe = 4.5V, f = 15.7kHz. (6) l C = ,10mA, V CC = 3V, le 1 = Ib 2 = 1mA. (7) l c = 100 nA, V C E = 5V, f = 15.7kHz. (8) l C = 250 juA, V CE = 5V, f = 10Hz-1 5.7kHz. (9) l C = 3mA, V CE = 10V, 
f = 1MHz. ( 10 ) l C = IOjuA, V CE = 5V, f = 15.7kHz. 



3 
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NPN Transistors 



GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

' CBO VrH 
(n A ) O « 

Max 

h FE @ 'C g, V CE 

Min Max (mA) (V) 

VCE(SAT) V BE(SAT) . 

(V) & (V) @ c 

Max Min Max ' m 

Cob 

(pF) 

Max 

(MHz) @ /C 

... .. (mA) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 



Same as PN3691 , see page 1-22 for explanation 

23 

2N3692 

TO-92 

(72) 

Same as PN3692, see page 1-22 for explanation 

23 


TO-92 

(72) 

Same as MPS3693, see page 1-24 for explanation 

27 

2N3694 

TO-92 

(72) 

Same as PN3694, see page 1-22 for explanation 

27 

2N3704 

TO-92 

(74) 

50 

30 

5 

100 20 

100 300 50 2 

0.6 100 

12 

100 50 




13 

2N3705 

TO-92 

(74) 

50 

30 

H 

100 20 

50 150 50 2 

0.8 100 

12 

100 50 




13 

2N3706 

TO-92 

(74) 

40 

20 

1 

mm 

30 600 50 2 

1.0 100 


100 50 




13 

2N3721 

TO-92 

(74) 

18 

18 

5 


60 660 2 10 
(1 kHz) 


12 





27 


TO-92 

(74) 

40 

20 

■ 

500 15 


0.4 10 


100 600 10 




13 

2N3794 


40 

20 

■ 

500 15 

■ 

EbHI 

0.4 10 

H 






2N3827 

QQH 

60 

45 

Hi 


100 400 10 10 


3 

200 800 10 





2N3858 

TO-92 

(74) 

30 

30 

■ 

500 18 

mmm 


4 

90 250 2 




27 

2N3859 

[ | 

30 

30 

■ 

500 18 



4 

90 250 2 




27 

2N3860 


30 

30 



150 300 2 4.5 


4 

90 250 2 

■ 



27 

2N3903 


60 

40 

6 


15 100 1 

30 50 1 

50 150 10 1 

35 1 1 

20 100 juA 1 

0.2 0.6 0.85 10 

0.3 0.95 50 

1 

250 10 

I 

6 

6/7 

23 

2N3904 

TO-92 

(72) 

60 

40 

6 

30 

30 100 1 

60 50 1 

100 300 10 1 

70 1 1 

40 100 nA 1 

0.2 0.65 0.85 10 

0.3 0.95 50 

1 

300 10 

250 


6/7 

23 

































































































GENERAL PURPOSE AMPS AND SWITCHES (Continued) 



Case 

Style 

VCBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

,CB0 VrR 
(nA) @^B 

Max 1 

h FE 

Min Max 

TO-18 

60 

40 

6 


20 

50 150 

45 

30 

TO-18 

60 

40 

6 


40 

100 300 

90 

60 

TO-92 

(72) 

40 

30 

5 

50 20 

25 

50 150 

TO-92 

(72) 

30 

25 

5 

50 20 

60 

120 360 


Same as PN4140, see page 1-22 for explanation 
Same as PN4141, see page 1-22 for explanation 



V CE(SAT) V BE(SAT) . 
(V) & (V) @ c 

Max Min Max ™ 

02 06 09 kT" 

0.3 1 .0 50 

02 06 09 To” 

0.3 1.0 50 

03 095 50~ 


0.3 0.95 50 


20 


500 

2 

0.4 

0.75 

0.95 

150 

50 

150 

150 

1 





40 


10 

1 

0.75 


1.2 

500 

20 


1 

1 





40 


500 

2 

0.4 

0.75 

0.95 

150 

100 

300 

150 

1 





80 


10 

1 

0.75 


1.2 

500 

40 


1 

1 





20 


100^ A 

1 





20 


500 

10 

0.4 


1.3 

150 

20 


150 

1 





40 

120 

150 

10 

1.6 


2.6 

500 

35 


10 

10 





25 


1 

10 





20 


100 mA 

10 





25 


500 

10 

0.3 

0.6 

1.2 

150 

20 


150 

1 





40 

120 

150 

10 

1.0 


2.0 

500 

35 


10 

10 





25 


1 

10 





20 


100 juA 

10 1 






^ob 

(pF) 

Max 

f T 

(MHz) @ 

Min Max 

>C 

(mA) 

*off 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

4 

250 

10 

375 

5 

6/7 

23 

4 

300 

10 

450 

5 

6/7 

23 

4 

250 

10 


6 

7 

23 

4 

300 

10 


5 

7 

23 


TEST CONDITIONS: 


(1) l C = 300 juA, V CE = 10V, f = 1kHz. ( 2 ) l C = 150mA, V cc = 30V, I B 1 = l B 2 = 15mA. ( 3 ) l c = 100 juA, V CE = 10V, f = 1kHz. ( 4 ) l C = 300mA, V C c = 25V, I B 1 = l B 2 = 30mA. (5) l c = 100 juA, 
V CE = 4.5V, f = 15.7kHz. (6) l C = 10mA, V C C = 3V, I B 1 = l B 2 = 1mA. (7) l c = 100 mA, V CE = 5V, f = 15.7kHz. (8) l c = 250 mA, V CE = 5V, f = 10Hz-15.7kHz. (9) l C = 3mA, V C E = 10V, 
f = 1MHz. ( 10 ) l C = 10 juA, V CE = 5V, f = 15.7kHz. 
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NPN Transistors 



GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

,CB0 VpR 
(nA) @^B 

Max 1 ' 

h FE @ 1C & V CE 

Min Max (mA) (V) 

VCE(SAT) V BE (SAT) . 

(V) & (V) @ ,c 

Max Min Max m 

Cob 

(pF) 

Max 

fT | C 
(MHz) @ ' c 

... .. (mA) 

Min Max 

^ff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

PN2222 

TO-92 

(72) 

60 

30 


10 50 

30 500 10 

50 150 1 

100 300 150 10 

75 10 1 

50 1 1 

35 100 //A 1 

0.4 1.3 150 

1 .6 2.6 500 

8 

250 20 

1 


■ 

■ 

■ 

■ 

19 

PN2222A 

■ 

TO-92 

(72) 

75 

40 

1 


40 500 10 

50 150 1 

100 300 150 10 

75 10 1 

50 1 1 

35 100 juA 1 

0.3 0.6 1.2 150 

1.0 2.0 500 

8 

300 20 

285 

1 

2 

19 

PN3641 

TO-92 

(72) 

60* 

30 

5 


— i 

0.22 150 

8 

250 50 

... 




19 

PN3642 

TO-92 

(72) 



5 


I— 

0.22 150 

8 

250 50 




19 

PN3643 

TO-92 

(72) 

60 

30 

5 


Kl MS • " sM: 

0.22 150 

8 

250 50 




19 

PN3691 

TO-92 

(72) 



■ 

50 15 

40 160 10 1 

0.7 0.9 10 

3.5 

200 500 10 




23 

PN3692 

TO-92 

(72) 

35 

20 

4 

50 15 

100 400 10 1 

0.7 0.9 10 


200 500 10 




23 

PN3694 

TO-92 

(72) 

45 

45 

| 

50 30 

100 400 10 1 


6 

200 10 




27 

PN4140 

TO-92 

(72) 





20 500 10 

20 150 1 

40 120 150 10 

35 10 10 

25 1 10 

20 100 mA 10 

0.4 1.3 150 

1.6 2.6 500 

8 

250 20 

310 

1 


19 

PN4141 

TO-92 

(72) 

60 

30 

5 




1 

250 20 

310 

; 

1 

2 

19 

PN5127 

TO-92 

(72) 

20 

12 

3 

50 10 

15 300 2 10 


in 

150 2 




27 

PN5128 

TO-92 

(72) 

15 

12 

3 

50 10 

35 350 50 10 

20 10 10 

0.25 1.1 150 

10 


l 

1 

■ 

19 
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GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 



v CEO 

(V) 

Min 



hFE @ 'C & V CE 

Min Max (mA) (V) 

V CE(SAT) V BE ( SAT ) 

(V) & (V) @ C 

Max Min Max m 


,T lc 

(MHz) ® 

■ (mA) 

Min Max 



Test 

Condition 

Process 

No. 

PN5129 

TO-92 

(72) 

15 

12 


50 10 

35 350 50 10 

20 10 10 

0.25 1.1 150 

10 

200 800 50 

■ 

■ 


19 

Hi 

TO-92 

(72) 

20 

15 

■1 

50 10 

35 500 10 1 

1.0 10 

6 

100 10 

■ 



27 

| 

TO-92 

(72) 

20 

20 

■ 


30 400 10 10 

2.0 0.9 10 

3.5 

200 10 

■ 



27 

PN5135 

TO-92 

(72) 

30 

25 

4 

^H|| 

50 60* 10 10 

15 2 10 

1.0 1.0 100 

■ 

40 500 30 

■ 



19 

PN5136 

TO-92 

(72) 

■1 



100 20 

20 400 150 1 

20 30 1 

0.25 1.1 150 

35 

40 400 50 

■ 

■ 


19 

PN5137 

TO-92 

(72) 

1 

20 

3 


20 400 150 1 

20 30 1 

0.25 1.1 150 

35 

40 400 50 

■ 



19 

EN2222 

TO-92 

(72) 

Same as PN2222, see page 1-22 for explanation 

19 

MPSA10 

TO-92 

(72) 


40 

■ 

100 30 

40 400 5 10 


4 

50 5 




27 

MPSA20 

TO-92 

(72) 


40 

4 

100 30 

40 400 5 10 


4 

125 5 




02 

MPSL01 

TO-92 

(72) 

140 

120 

5 

1 pA 40 

50 300 10 5 

0.2 1.2 10 

0.3 1 .4 50 

8 

60 10 




16 

MPS2711 

TO-92 

(72) 

18 

18 

5 

500 18 

30 90 2 4.5 


4 





23 

MPS2712 

TO-92 

(72) 

13 

18 

5 

500 18 

75 225 2 4.5 


4 





23 

MPS2716 

TO-92 

(72) 

IS 

18 

5 

500 18 

75 225 2 4.5 


3.5 





23 

MPS2923 

TO-92 

(72) 

25 

25 

5 

500 25 

90 180 2 10 

(1 kHz) 


12 





04 

MPS2924 

TO-92 

(72) 

25 

25 

5 

500- 25 

150 300 2 10 

(1 kHz) 


12 





04 

MPS2925 

TO-92 

(72) 

25 

25 

5 

500 25 

235 470 2 10 

(1 kHz) 


12 





04 

MPS2926 

TO-92 

(72) 

25 

25 

5 

500 18 

35 470 2 10 

(1 kHz) (5 Groups) 


3.5 





04 

MPS3392 

TO-92 

(72) 

25 

25 

5 

100 18 

150 300 2 4.5 


10 





04 


TEST CONDITIONS: 

(1) l C = 300 mA, V C E = 10V, f = 1kHz. (2) l c = 150mA, V CC = 30V, I B 1 - l B 2 = 15mA. ( 3 ) i c = 100 pA, V C E = 10V, f = 1kHz. (4) l C = 300mA, V CC = 25V, I B 1 = l B 2 = 30mA. (5) l c - 100 ,uA, 
V C E = 4.5V, f = 15.7kHz. (6) l C = 10mA, V C C = 3V, Ib 1 = «B 2 = 1mA. (7) l C = 100 n A, V C E = 5V, f - 15.7kHz. (8) l C = 250 juA, V CE = 5V, f = 10Hz-1 5.7kHz. (9) l c = 3mA, V C E = 10V, 
f = 1MHz. | 10 ) l C = 10 mA, V C e = 5V, f = 15.7kHz. 
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NPN Transistors 


^ GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

■CBO 
(nA) @ 
Max 

V CB 

(V) 

h 

Min 

FE @ 

Max 

' c & 
(mA) 

V CE 

(V) 

V CE(SAT) 

(V) & 

Max 

V BE(SAT) . 

(V) @ , C A1 

... .. (mA) 

Mm Max 

Cob 

(pF) 

Max 

*T 

(MHz) <s 

Min Max 

'C 

(mA) 

t off 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

MPS3393 

TO-92 

(72) 


25 


100 

18 

90 

180 

2 

4.5 


3.5 





04 

MPS3394 

TO-92 

(72) 


25 


100 

18 

55 

110 

2 

4.5 


3.5 





04 

MPS3395 

TO-92 

(72) 


25 


100 

18 

150 

500 

2 

4.5 


3.5 





04 

MPS3396 

TO-92 

(72) 


25 


100 

18 

90 

500 

2 

4.5 


3.5 





04 

MPS3397 

TO-92 

(72) 


25 


100 

18 

55 

500 

2 

4.5 


3.5 





04 

MPS3398 

TO-92 

(72) 


25 


100 

18 

55 

800 

2 

4.5 


3.5 





04 

MPS3642 

TO-92 

Same as PN3642, see page 1-22 for explanation 












23 


(72) 



















MPS3693 

TO-92 

(72) 

45 

45 

4 

50 

35 

40 

160 

10 

10 


3.5 

200 

10 


4 

9 

27 

MPS3694 

TO-92 

(72) 

45 

,45 

4 

50 

35 

100 

400 

10 

10 


3.5 

200 

10 


4 

9 

27 

MPS3704 

TO-92 

( 72 ) 

50 

30 

5 

100 

20 

100 

300 

50 

2 

0.6 

100 

12 

100 

50 




13 

MPS3705 

TO-92 

(72) 

50 

30 

5 

100 

20 

50 

150 

50 

2 

0.8 

100 

12 

100 

50 




13 

MPS3706 

TO-92 

(72) 

40 

20 

5 

100 

20 

30 

600 

50 

2 

1.0 

100 

12 

100 

50 




■■ 

MPS3721 

TO-92 




500 

18 

60 

660 

2 

10 



3.5 








(72) 







(1 kHz) 











| I 

MPS3826 

TO-92 

(72) 

60 

45 

4 

100 

30 

40 

160 

10 

10 


3.5 

200 800 

10 




23 

MPS3827 

TO-92 

(72) 

60 

45 

4 

100 

30 

100 

400 

10 

10 


3.5 

200 800 

10 




23 

MPS5172 

TO-92 

(72) 

25 

25 

5 

100 

25 

100 

500 

10 

10 

0.25 

10 

10 


' 



04 

MPS6512 

TO-92 

40 

30 

4 

50 

30 

30 


100 

10 

0.5 

50 

3.5 






23 


(72) 






50 

100 

2 

10 










MPS6513 


40 


4 

50 

30 

60 


100 

10 

0.5 

50 

3.5 






23 








90 

180 

2 

10 










MPS6514 

E29 

40 



50 

30 

90 


100 

10 

0.5 

50 

3.5 






23 


( 72 ) 



■ 



150 

300 

2 

10 
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NPN Transistors 



GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

■CBO v 

InAI® 

Max 

hFE @ ' c & vce 
M in Max (mA) (V) 

VCE(SAT) V BE ( SAT ) , 

(V) 8i (V) @ c 

Max Min Max m 

Cob 

(pF) 

Max 

,T lr 

(MHz) @ . C .. 

.. ( mA ) 
Min Max 

*aff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

NS3904 

TO-18 

60 

40 

6 



0.2 0.65 0.85 10 

0.3 0.95 50 

1 

300 10 

250 

1 



2N4424 


40 

40 


100 25 

khw 

0.3 0.6 1.3 50 




■ 

HH 

04 

2N4944 

2N4945 

2N4946 

TO-92 

(72) 

Same as PN2222A, see page 1-22 for explanation 

19 

2N4951 

TO-92 

(74) 

60 

30 

5 

50 40 

60 200 150 10 

40 10 10 

20 1 10 

0.3 1.3 150 

8 

250 20 

400 


2 

13 

2N4952 

TO-92 

(74) 

60 

30 


50 40 

100 300 150 10 

75 10 10 

50 1 10 

0.3 1.3 150 

8 

250 20 

400 


2 

13 

2N4953 

TO-92 

(74) 

60 

30 

1 


200 600 150 10 

150 10 10 

75 1 10 

0.3 1.3 150 

8 

250 20 

400 

■ 

2 

13 


TO-92 

(74) 

40 

30 

■ 


60 600 150 10 

40 10 10 

20 1 10 

0.3 1.3 150 

8 

250 20 

400 

1 

2 

13 

2N4969 

TO-92 

(72) 

Same as PN2221 , see page 1-21 for explanation 

19 

2N4970 

TO-92 

(72). 

Same as PN2222, see page 1-22 for explanation 

19 

2N5127 

TO-92 

(72) 

Same as PN5127, see page 1-22 for explanation 

27 


TO-92 

(72) 

Same as PN5128, see page 1-22 for explanation 

19 

2N5129 

TO-92 

(72) 

Same as PN5129, see page 1-23 for explanation 

19 

2N5131 


Same as PN5131, see page 1-23 for explanation 

27 

2N5132 

TO-92 

(72) 

Same as PN51 32, see page 1-23 for explanation 

27 

2N5135 

TO-92 

(72) 

Same as PN5135, see page 1-23 for explanation 

19 

2N5136 

TO-92 

(72) 

Same as PN5136, see page 1-23 for explanation 

19 
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GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 


Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CBO 
(nA) @ 
Max 

V CB 

(V) 

h FE 

Min 

Max 

@ . *5 & 

(mA) 

V C E 

(V) 

VCE(SAT) V BE (SAT) 

(V) & (V) @ 

Max Min Max 

•c 

(mA) 

^ob 

(pF) 

Max 


•c 

(mA) 



Test 

Condition 

TO-92 

Same as PN5137, see page 1-23 for explanation 











(72) 

















TO-92 

(74) 

25 

25 

m 

100 

25 

100 

500 

10 

10 

0.25 

10 

10 





TO-92 

(72) 

20 

15 

m 

100 

10 

35 

500 

2 

10 

0.4 1.0 

10 

4 

150 

10 




TO-92 

15 

15 


100 

10 

30 

600 

50 

10 

0.5 1 .1 

150 

10 

100 

20 




(72) 



■ 



25 


10 

10 









TO-92 

(72) 

25 

20 

H 

100 

10 

50 

800 

2 

10 

0.7 1.2 

10 

4 

150 

10 




TO-92 

25 

25 

MM ■ 

300 

15 




19 

0.8 1 .0 

100 

20 

50 

20 




(72) 






US 

■I 


19 









TO-92 

160 

140 

6 

100 

100 

20 


50 





100 300 

10 


10 


(72) 






60 

250 

10 
















60 


1 







13IH 



TO-92 

180 

160 


50 

120 

30 


50 

5 

0.15 1.0 

10 

6 

100 300 

10 


8 

8 

(72) 






80 

250 

10 

5 












hh 



80 


1 

5 

0.2 1.0 

50 




m 



TO-92 

50 

40 


100 

25 

25 


500 

2 

0.75 1.2 

500 

15 

100 

50 




(77) 






100 

200 

2 

2 









TO-92+ 

60 

30 

5 

10 

50 

30 


500 

10 

CO 

o 

150 

8 

50 

20 




(91) 






50 



1 















100 

300 

150 

10 

1 .6 2.6 

500 













75 


10 

10 















50 


1 

10 















35 


0.1 

10 









TO-92+ 

75 

40 

6 

10 

60 

40 


500 

10 

0.3 0.6 1.2 

150 

8 

60 

20 


4 

3 

(91) 






50 


150 

1 















100 

300 

150 

10 

1.0 2.0 

500 













75 


10 

10 















50 


1 

10 















35 


0.1 

10 










Process 

No. 


2N5137 


19 


2N5219 


13 


16 


2N5816 


TEST CONDITIONS: 

(1) l C = 300 mA, V C E = 10V, f = 1kHz. (2) l c = 150mA, V cc = 30V, I B 1 = l B 2 = 
VcE = 4.5V, f = 15.7kHz. (6) l C = 10mA, V CC = 3V, I B 1 = l B 2 = 1mA. (7) 
f = 1MHz. ( 10 ) l C = 10 juA, V C E = 5V, f = 15.7kHz. 


15mA. (3) l c = 100 mA, V CE = 10V, f = 1kHz. (4) 
l C = 100 juA, Vqe = 5V, f = 15.7kHz. (8) l c = 250 


l C = 300mA, V CC = 25V, I B 1 = l B 2 = 30mA. (5) l c = 100 pA, 
MA, V CE = 5V, f = IOHz-1 5.7kHz. ( 9 ) l C = 3mA, V CE = 10V, 
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NPN Transistors 


dUH MEDIUM POWER 

Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

■CES* 

'CBOg, 
(nA) 9 
Max 

V C B 

(V) 

*FE 

Min Max 

@ f ,C A . & 
(mA) 

V C E 

(V) 

v CE(sat) 
(V) & 

Max 

v BE(sat) 

(V) 

Min Max 

@ * c 
(mA) 

C Q b 

(pF) 

Max 

fT 

(MHz) @ 
Min Max 

■c 

(mA) 

t off 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N699 

KES9I 

120 

60 

5 

2 

60 

40 

120 

150 

10 

5 

1.3 

150 

d 

50 

50 




12 

2N2017 

TO-39 

60 

60 

8 

10juA 

30 



1 A 

15 

2 


200 

HI 




■| 


12 









200 

200 mA 

10 




















10 mA 

10 




mi 




H 



2N2102 

TO-39 

120 

65 

m ■ 

2 

60 

10 


1 A 

10 

0.5 

1.1 

150 

15 

60 

50 


6 

1 

12 








25 


500 

10 















| 



40 

120 

150 

10 















■ 



35 


10 

10 


















20 


0.1 

10 















| 



10 


0.01 

10 











2N2192 

TO-39 

60 

40 

5 

10 

30 

15 


1 A 

10 

0.35 

1.3 

150 

10 

50 

50 


■■1 

■| ■ 

12 








35 


500 

10 








■ 

H 









7C> 


150 

1 









|| 









100 

300 

150 

10 








■ 

|| 









75 


10 

10 


















15 


0.1 

10 








HI 

|| 


2N2192A 

TO-39 

60 

40 

5 

10 

30 

15 

15 

1 A 

10 

0.25 

1.3 

150 

20 

50 

50 


■■■ 


12 








35 


500 

10 








■ 

|| 









70 


150 

1 


















100 

300 

150 

10 








; ' , 

|| 









75 


10 

10 








■ 










15 


0.1 

10 








| 

hi 


2N2193 

TO-39 

80 

50 

8 

10 

60 

15 


1 A 

10 

0.35 

1.3 

150 

20 

50 

50 


■■■ 

I^HH 

12 








20 


500 

10 









| 









30 


150 

1 








■ 

| 









40 

120 

150 

10 








| 

| 









30 


10 

10 









|| 









15 


0.1 

10 








1 

HI 


2N2193A 

TO-39 

80 

50 

8 

10 

60 

15 


1 A 

10 

0.25 

1.3 

150 

20 

50 

50 


HI 

1 

12 








20 


500 

10 








■ 

| 









30 


150 

1 








■ 

| 









40 

120 

150 

10 









| 









30 


10 

10 








v : ' ■; 

| 









15 


0.1 

10 








d 

■ I 


2N2195 

TO-39 

45 

25 

5 

100 

30 

.10 


150 

1 

0.35 

1.3 

150 

20 

50 

50 




12 








20 


150 

10 











2N2195A 

TO-39 

45 

25 

5 

100 

30 

10 



1 

0.25 

1.3 

150 

20 

50 

50 




12 








20 


150 

10 
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MEDIUM POWER (Continued) 



Case 

Style 

v CBO 

(V) 

Min 

V C EO 

IV) 

Min 

V >CES* 

“ ICBO @ V CB 

Min <" A > < V > 

Max 

hFE @ 'C a V CE 

Min Max (mA) * (V) 

VCElsat) v BE(sat) . 

(V) & (V) @. c 

Max Min Max ' 

C c b 

(pF) 

Max 

,T lc 

(MHz) C A . 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N2243 

TO-39 

120 

80 

7 10 60 

15 500 10 

30 150 1 

40 120 150 10 

30 10 10 

15 0.1 10 

0.35 1.3 150 

15 

50 50 

1 

1 


12 

2N2243A 

TO-39 

120 

80 

7 10 60 

15 500 10 

30 150 1 

40 120 150 10 

30 10 10 

15 0.1 10 

0.25 1.3 150 

15 

50 50 

1 

1 

■ 

12 

2N2270 

TO-39 

60 

45 

7 50 60 

50 200 150 10 

30 1 10 

0.9 1.2 150 

15 

100 50 


6 

1 

12 

2N2657 

TO-39 

80 

50 

8 100 60 

15 5A 6 

40 120 1 A 2 

0.5 1.5 1 A 

3 2.5 5A 

150 

20 200 

1.5 


2 

34 

2N2658 

TO-39 

100 

80 

8 100 60 




20 200 

1.5 


2 

34 

2N2890 

TO-39 

100 

■ 


■ 

0.5 1.2 1 A 

0.75 1.3 2A 

70 

30 200 

1.5 

■ 

3 

34 


TO-39 

100 

■ 

mm 

40 2A 5 

50 150 1 A 2 

35 100 2 

50 300 50 10 

0.5 1.2 1 A 

0.75 1 .3 2 A 

70 

30 200 


■ 

3 

34 

2N3019 

TO-39 

140 

80 

7 10 90 

15 1 A 10 

50 500 10 

100 300 150 10 

90 10 10 

50 0.1 10 

0.2 1.1 150 

12 

100 50 


4 

4 

12 

2N3019 

J, JTX, JTXV 

TO-39 

140 

80 

m 

15 1 A 10 

50 200 500 10 

100 300 150 10 

90 10 10 

50 200 0.1 10 

0.2 1.1 150 

0.5 500 

12 

1 


1 

1 

■ 

12 


TEST CONDITIONS: 

(1) ic = 300 nA, V cE = 10V, f = 15.7kHz. (2) l C = 1A, V cc = 20V, Igl = Ig2 = 100mA. ( 3 ) l C = 1A, V CC = 20V, Igl = l B 2 = 50mA. (4) l C = 100 nA, V CE = 10V, f = 1kHz. (5) l c = 150mA, 
V CC = 20V, I B 1 = l B 2 = 7.5mA. (6) l C = 30 juA, V CE = 10V, f = 1kHz. ( 7 ) l c = 150mA, V EB = 2V, Igl = l B 2 = 15mA. ( 8 ) l c = 500 mA, V C E = 10V, f = 1kHz. (9) l c = 2A, V CC = 40V, 
I B 1 = | B 2 = 200mA. 
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1-30 


NPN Transistors 



MEDIUM POWER (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

VCBO ‘ CES ’ 

(V, ’CBO @ V CB 

1 <" A > < V > 

Max 

hFE e 'c 8, V CE 

Min Max (mA) (V) 

v CE{sat) V BE(sat) . 

(V) & (V) @ C 

Max Min Max 1 ' 

Cob 

(pF) 

Max 

<T i c 

(MHz) @ , c „, 
Min Max 

'off 

(ns) 

Max 

NF 

(dB) 

Max 

n 

Test 

Condition 

Process 

No. 

2N3020 

TO-39 

140 

80 

7 10 90 

15 1 A 10 

30 100 500 10 | 

40 120 150 10 j 

40 120 10 10 j 

30 100 0.1 10 

0.2 1.1 150 

0.5 500 

12 

80 50 




12 

2N3053 

TO-39 

60 

40 

5 250 30 

50 250 150 10 j 

25 150 2.5 j 

1.4 1.7 150 j 

. 

15 

100 50 




12 

2N3107 

TO-39 

100 

60 

7 10 60 

40 500 10 j 

100 300 150 1 

35 0.1 10 

0.25 1.1 150 

1.0 2.0 1 A 

20 

70 50 

1000 

i 

7 

5/6 

12 

2N3108 

TO-39 

100 

60 

7 10 60 

25 500 10 

40 120 150 10 

20 0.1 10 

0.25 1.1 150 

1.0 2.0 1 A 

20 

60 50 


■ 

5/6 

12 

2N3109 

TO-39 

80 

40 

7 10* 60 

40 500 10 

100 300 150 1 

35 0.1 10 

0.25 1.1 150 

1.0 2.0 1 A 

25 

70 50 

1000 

■ 

5/6 

12 

2N3110 

TO-39 

80 

40 

mm 

25 500 10 

40 120 150 1 

20 0.1 10 

0.25 1.1 150 

1.0 2.0 1 A 

25 

60 50 

600 

■ 

5/6 

12 

2N3114 

TO-39 

150 

150 ' 


30 120 30 10 

15 0.1 10 

1.0 0.9 50 

9 

40 30 




08 

2N3498 

TO-39 

i 

100 

100 

6 50 50 

15 500 10 

40 120 150 10 

35 10 10 

25 1 10 

20 0.1 10 

0.2 0.8 10 

0.25 0.9 50 

0.6 1.4 300 

10 

150 20 

1 

1 



2 N 3498 

TO-39 

. 

100 

100 

6 50 50 

15 500 10 

40 120 150 10 

35 10 10 

25 1 10 

20 0.1 10 

0.2 0.8 10 

0.6 1.4 300 

10 

150 800 20 

1150 



08 

2N3498 

J, JTX, 

JTXV 

TO-39 

100 

100 

6 50 50 

15 500 10 

40 120 150 10 

35 10 10 

25 1 10 

20 0.1 10 

0.2 0.8 10 

0.6 1.4 300 

10 

150 800 20 

1150 



08 

2N3499 

TO-39 

100 

100 

6 50 50 

20 500 10 

100 300 150 10 

75 10 10 

50 1 10 

35 0.1 10 

0.2 0.8 x 10 

0.25 0.9 50 

0.6 1.4 300 

10 

150 20 




08 
















































1-31 



MEDIUM POWER (Continued) 


Type 

No. 

j 

Case 

Style 

VCBO 

(V) 

Min 

v CEO 

(V) 

Min 

V >CES* 

(V) 'CBO e Vcb 

Min n , A! ,V > 

Max 

hFE >C & V CE 

Min Man Ml (V) 

v CE(sat) v BE(sat) . 

(V) & (V) @ c 

Max Min Max ' mA 

^cb 

(pF) 

Max 

<T lc 

(MHz) C ., 

Mm Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N3499 

J, JTX, JTXV 

TO-39 

100 

100 


20 500 10 

100 300 150 10 

75 10 10 

50 1 10 

35 0.1 10 

0.2 0.8 10 

0.6 1 .4 300 


150 800 20 


16 

7/8 

08 


TQ-39 

150 

150 

6 50 75 

15 300 10 

40 120 150 10 

35 10 10 

25 1 10 

20 0.1 10 

0.2 0.8 10 

0.25 0.9 50 

0.4 1.2 150 

8 

150 20 

1 




2N3500 

J, JTX, JTXV 

TO-39 

150 

150 

6 50 75 

15 300 10 

40 120 150 10 

35 10 10 

25 1 10 

20 0.1 10 

0.2 0.8 10 

0.4 1.2 150 

8 

150 800 20 

1150 

16 

7/8 

08 

2N3501 



150 

6 50 75 

20 300 10 

100 300 150 10 

75 10 10 

50 1 10 

35 0.1 10 i 

0.2 0.8 10 

50 

0.25 0.9 150 

0.4 1.2 

S 

150 20 

1 

1 

■ 

OS 

2N3501 

J, JTX, JTXV 


mu 

150 

6 50 75 

20 300 10 

100 300 150 10 

75 10 10 

50 1 10 

35 0.1 10 

0.2 0.8 10 

0.4 1.2 150 

8 

150 800 20 

! 


16 

7/8 

08 

2N3566 

TO-92 

(72) 

Same as PN3565, see page 1-39 for explanation 

14 

2N3567 

TO-92 

(72) 

Same as PN3567, see page 1-39 for explanation 

14 

2 N 3568 

TO-92 

(72) 

Same as PN3568, see page 1-39 for explanation 

12 

2N3569 

TO-92 

(72) 

Same as PN3569, see page 1-39 for explanation 

14 

2N3665 

TO-39 

120 

80 

10 50 60 

25 500 10 

40 120 150 IQ 

30 10 10 

0.5 1.2 150 

1 .2 1 .8 500 

12 

60 50 




12 


TEST CONDITIONS: 

(1) 1c - 300 pA. Vce ® 10V, f = 15.7kHz. (2) l C = 1A, V CC = 20V, I B 1 = l 0 2 = 100mA. (3) l C = 1A, V CC = 20V, I B 1 = i B 2 = 50mA. (4) ! C = 100 p A, V CE = 10V, f = 1kHz. (5) l c = 150mA, 
Vqc = 20V, Ib 1 = IB 2 = 7.5mA. (6) i C = 30 pA, V C E = 10V, f = 1kHz. (7) l c = 150mA, V EB = 2V, I B 1 = l B 2 = 15mA. (8) l C = 500 pA, V CE = 10V, t = 1kHz. (9) l c = 2A, V C C = 40V, 
I B 1 = l B 2 = 200mA. 


1 

* 


I 
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1-32 


MEDIUM POWER (Continued) 


J, JTX,JTXV 


Case 

Style 

VCBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

*CES* 
«CBO , 
(nA) S 
Max 

a V CB 
(V) 

TO-39 

120 

80 

10 

s 50 

60 

TO-18 

140 

80 

7 

10 

90 

TO-18 

140 

80 

7 

10 

90 

TO-39 

300 

300 

■ 

200 

200 

TO-39 

70 

50 

8 

40 

60 

TO-39 

■ 

40 


100 n A 

50 

TO-39 

100 

100 

5 

100 

50 


2N4928 I TO-39 I 200 I 200 


1 mA* 60 


NPN Transistors 


Max (mA). 


500 
300 150 

10 
1 A 
500 
300 150 


200 500 

300 150 

10 

200 0.1 


50 . 

200 30 

10 

3 

500 
250 150 


v CE(sat) 
(V) & 

Max 

v BE(sat) 

(V) 

Min Max 

@ 

(mA) 

0.5 

1.2 

150 

1.2 

1.8 

500 

0.2 

1.1 

150 

0.5 


500 

0.2 

1.1 

150 

0.5 


500 

0.75 

1.0 

10 

1.0 

1.2 

30 


*T 

(MHz) @ 
Min Max 


1 A 
500 
150 250 


120 150 

10 


10 10 10 500 20 














































































1-33 


MEDIUM POWER (Continued) 



Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO '“S* v 

(V) CB0 @ V CB 

Z {nA) (V) 

M,n 

Max 

hFE @ 'C g, V CE 

Min Max (mA| (V) 

v CE(sat) V BE(sat) . 

(V) & (V) @ c 

Max Min Max ' ' 

C Q b 

(pF) 

Max 

fT | C 
(MHz) C .. 

... (mA) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N5150 

TO-39 


80 

1 juA* 60 

15 3A 5 

30 2A 5 

70 200 1 A 5 

50 50 5 

0.46 1.2 100 

5.0 3 A 

70 

60 200 




34 

2N5336 


■ 

80 

10 mA 80 

20 5A 2 

30 120 2A 2 

30 500 2 

■ 

■ 

30 500 

2200 


9 

34 

2N5338 


■ 

100 

IOjuA 100 

20 5A 2 

30 120 2A 2 

30 500 2 

■ 

I 

ma 


g 

9 

34 


gjgggg 


40 

250 15 

mBESSIEEHHIKHi 




i$SH 


B ■ 

12 



zzn 

300 

100 150 

25 200 20 10 



■ ■ 


HI 


48 

92PE37A 

TO-92+ 

(90) 

■ 

45 

100 60 



30 

50 200 

■ 



38 


TO-92+ 

(90) 

■ 

60 



0.5 500 

1.0 1 A 

30 

50 200 




38 

92PE37C 

TO-92+ 

(90) 


80 

100 100 

40 500 2 

40 250 2 

25 50 2 

0.5 500 

1.0 1 A 

30 





38 

92PE487 


160 

160 

7 50 100 

30 30 10 

15 10 10 

15 1 10 

1.0 30 

■ 

Hi 




48 

92PE488 

E7 9 

mm 

250 

250 

7 50 200 

30 30 10 

15 10 10 

15 1 10 

1.0 30 

■ 





48 

92PE489 

R 

HI 

300 

300 

mm 

— 

1.0 30 

■ 





48 

92PU01 

M 

■ 

30 

100 40 


0.5 1 A 

30 

1000 50 




37 

92PU01A 

TO-92+ 

(91) 

■ 

40 


50 1 A 1 

60 1 00 1 

55 10 1 

0.5 1 A 

30 

100 50 




37 


TEST CONDITIONS: 

(1) l C = 300 nA, V CE = 10V, f = 15.7kHz. (2) l C = 1A, V CC = 20V, I B 1 = Ig2 = 100mA. (3) l C = 1A, V cc = 20V, Ib 1 = l B 2 = 50mA. (4) l C = 100 juA, V CE = 10V, f = 1kHz. (5) l c = 150mA, 
V CC = 20V, Ib 1 = Ib 2 = 7.5mA. (6) l C = 30 juA, Vqe = 10V, f = 1kHz. (7) l c = 150mA, V EB - 2V, i B 1 = l B 2 = 15mA. (8) l C = 500 juA, V C E = 10V, f = 1kHz. (9) l c = 2A, V CC = 40V, 
lB 1 = «B 2 = 200mA. 


B 
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1-34 


NPN Transistors 



MEDIUM POWER (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

Venn ‘ CES ‘ 

(VI '«». 

... (nA) (V) 

Min 

Max 

hFE 9 1C & V CE 

Min Max ImAI (V) 

v CE(sat) v BE(sat) , 

(V) & (V) @ C 

Max Min Max 1 ’ 

^ob 

(pF) 

Max 

* t i- 

(MHz) @ C A . 
... .. (mA) 

Mm Max 

'off 

(ns) 

Max 

NF 

idS) 

Max 

Test 

Condition 

Process 

No. 

92FU05 

TO-92+ 

(91) 

■ 

60 

100 40 

20 500 1 

50 250 1 

80 50 1 

0.35 250 

30 

50 200 


■ 


39 

92PUG6 

TO-92+ 

(91) 

■ 

100 

100 SO 

20 500 1 

50 250 1 

80 50 1 

0.35 250 

30 

50 200 

1 

■ 


39 

92PU10 

TO-92+ 

(91) 

■ 

300 

100 200 

40 30 10 

40 10 10 

25 1 10 

0.75 30 

■ 


■ 

■ 


48 

92PU100 

TO-92+ 

(91) 

100 

SO 

100 80 

100 300 350 2 

100 10 2 

0.35 350 

20 

warn 


■ 

ii 

39 

92PU391 

TO-92+ 

(91) 

200 

200 

6 100 160 

40 10 10 

25 1 10 

2.0 2.0 20 

2.5 

50 10 


■ 

hi 

48 


TO-92+ 

(91) 

250 

250 

6 100 200 


2.0 2.0 20 

2.5 

50 10 




48 

92PU393 

TO-92+ 

(91) 

300 

300 

6 100 260 

■ 

2.0 2.0 20 

■ 

50 10 

HI 



48 

D4QD1 

TO-202 

(35) 


30 


10 1 A 2 

50 150 100 2 

0.5 1 .5 500 



■ 



m 

D40D2 

TO-202 

(35) 

— 

30 

Bl 


0.5 1.5 500 



■ 



m 

D40D3 

TO-202 

(35) 

■1 

30 

100* 45 

10 1 A 2 

290 100 2 

1 .5 500 



H 

■ 


38 

D40D4 

TO-202 

(35) 

H 

45 

100* 60 


0.5 1.5 500 




■ 


38 

D40D5 

TO-202 

(35) 


45 

100* 60 

120 360 1 A 2 

10 100 2 

0.5, 1.5 500 






38 

D40D6 

TO-202 

(35) 


60 

100* 75 

10 1 A 2 

50 150 100 2 

1 .0 1.5 500 






38 

D40D8 

TO-202 

(35) 

1 

60 

100* 75 

HB5 

1 .0 1.5 500 






38 

D4GD1Q 

TO-202 

(35) 

B 

75 

100* 90 

EHHHH 

1 .0 1.5 500 






38 

D40D11 

TO-202 

(35) 

■i 

m 

100* 90 

10 1 A 2 

120 360 100 2 

1.0 1.5 500 






38 

D40D13 

! 

; 

TO-202 

(35) 

1 

75 

100* 90 

50 150 100 2 

1.0 1.5 500 






■ 
















































































































v EBO 

(V) 

Min 

•CES* 

' CBO a 
(nAI ® 
Max 

V CB 

(V) 


100* 

90 


100* 

40 


100* 

70 


100* 

90 


IOjuA 

250 



E @ «C & V CE 
Max (mAl * (V) 


gg 


1 A 

100 

2 

2 

20 


40 

10 

30 

90 

20 

10 

20 


4 

10 

30 


40 

10 

60 

180 

20 

10 

30 


4 

10 

20 


40 

10 

30 

90 

20 

10 

20 


4 

10 








toff NF 
(ns) (dB) 
Max Max 


Test Process 

Condition No. 


75 20 


75 20 







45 20 

40 


1 A 

120 200 


2A 

200 


1.3 1 A 

.3 


30 


30 


1.3 1 A I 30 


TEST CONDITIONS: 

(1) l c = 300 mA, V CE = 10V, f = 15.7kHz. (2) l c = 1A, V cc = 20V, Ib 1 = l B 2 = 100mA. (3) l C = 1A, V CC = 20V, I B 1 = l B 2 = 50mA. (4) l C = 100 mA, V ce = 10V, f = 1kHz. (5) l c = 150mA, 
V CC = 20V, I B 1 = I b 2 = 7.5mA. (6) l C = 30 juA, V CE = 10V, f = 1kHz. (7) l c = 150mA, V EB = 2V, Ib 1 = Ib 2 = 15mA. (8) l C = 500 mA, V CE = 10V, f = 1kHz. (9) l c = 2A, V cc = 40V, 
I B 1 = l B 2 = 200mA. 
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1-36 


NPN Transistors 



MEDIUM POWER (Continued) 


Type 

No. 

Case 

Style 

V C BO 

(V) 

Min 

v CEO 

(V) 

Min 

VPRO ' CES# 

( E V B ,° 'CBO @ V CB 

Min <" A > ' V > 

Max 

h F6 l C V CE 

Min Max (mA) (V) 

VcE(sat) v BE(sat) . 

(V) & (V) @ C 

Max Min Max 1 

Cob 

(pF) 

Max 

,T Ic 

(MHz) C „. 

Min Max m 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

D42C7 

TO-202 

(36) 


60 

1 iiA* 60 

10 1 A 1 

25 200 1 

0.5 1.3 1 A 

30 





38 

D42C8 

TO-202 

(36) 


60 

1 ii A* 60 

EUJU 

0.5 1.3 1A 

30 





38 

D42C9 

TO-202 

(36) 


60 

1 iiA* 60 

20 2A 1 

40 200 1 

0.5 1.3 1 A 

30 





38 

D42C10 

TO-202 

(36) 


80 

10 mA* 90 

10 1 A 1 

25 200 1 

0.5 1.3 1 A 

100 





38 

D42C1 1 

TO-202 

(36) 


80 

IOjuA* 90 

20 1 A -1 

40 120 200 1 

0.5 1.3 1 A 

100 





38 

D42C12 

TO-202 

(36) 


80 

10m A* 90 

20 2A 1 

40 120 200 1 

0.5 1.3 1 A 

100 





38 

MPSA05 

TO-92 

(72) 


60 

4 100 60 

50 100 1 

50 10 1 

0.25 100 


100 100 




12 

MPSA06 

TO-92 

(72) 


80 

4 100 80 

mmgam 

0.25 100 


100 100 




12 

MPSA42 

TO-92 

(72) 

300 

300 


40 30 10 

40 10 10 

25 1 10 

0.5 0.9 20 

3 

50 10 

■ 

■ 


48 

MPSA43 

TO-92 

(72) 

200 

200 

6 100 160 

50 200 30 10 

40 10 10 

25 1 10 

0.4 0.9 20 

■ 

50 10 

■ 

■ 


48 

MPS6560 

TO-92 

(72) 

■ 

25 

5 100 20 

50 200 500 1 

50 100 1 

35 10 1 

0.5 500 

30 

60 10 

■ 

■ 


14 

MPS6561 

TO-92 

(72) 

■ 

20 


50 200 500 1 

50 100 1 

35 10 1 

0.5 350 

30 

60 10 

■ 

■ 


14 

MRF8004 

TO-39 

60 


3 10 mA 50 

10 400 2 


EH 





35 

NCBS14 

TO-39 

60 

40 

4 100 30 


0.15 100 

EH 

125 20 




14 

NCBS35 

TO-39 


65 

3 10 iiA 40 

30 150 100 1 

0.5 1 A 

[3I|| 

120 100 




35 

NCBV14 

TO-202 

(35) 

60 

40 

4 100 30 

75 50 1 

0.4 500 

100 

125 50 




14 

NCBX14 

TO-92+ 

(91) 

60 

40 

4 100 30 

60 20 1 

0.15 100 

10 

125 20 




14 

NSD102 

TO-202 

(35) 

60 

45 

5 100 60 

25 -1 A 5 

40 500 5 

50 150 100 5 

40 10 5 

0.2 0.9 100 

0.4 1 .2 500 

30 

60 50 




37 












































































































































1-37 



MEDIUM POWER (Continued) 



Case 

Style 

E?3I 

■jn 

■ 

V fv)° 'CBO e V C B 

- r ,v> 


v CE(sat) v BE(sat) . 

(V) & (V) @ C 

Max Min Max ' 1 

^ob 

(pF) 

Max 

<T lc 

(MHz) @ , C . , 
... .. (mA) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 


NSD103 

TO-202 

(35) 

■ 

■ 



0.2 0.9 100 

0.4 1 .2 500 

30 

60 50 

■ 

■ 


37 

NSD104 

TO-202 

(35) 

100 

80 

7 100 100 

10 1 A 5 

50 150 100 5 

20 10 5 

0.2 0.9 100 

0.5 1.2 500 

30 

60 50 

■ 

■ 


39 


TO-202 

(35) 

100 

80 

mm 

10 1 A 5 

120 360 100 5 

10 10 5 

0.2 0.9 100 

0.5 1.2 500 

30 

60 50 

■ 

■ 


39 

NSD106 

TO-202 

(35) 

140 

100 

m u 


0.2 0.9 100 

0.5 1 .2 500 



■ 

■ 


39 

NSD123 

TO-202 
(35) . 

120 

120 

6 50 50 

15 300 10 

40 300 150 10 

35 10 10 

25 1 10 

20 1 10 

0.4 1.2 150 

10 





08 

NSD131 

TO-202 

(35) 

250 

250 


30 90 30 10 

15 10 10 

15 1 10 

1 .0 0.85 20 

3 








250 

250 


60 180 30 10 

30 10 10 

15 1 10 

1 .0 0.85 20 

■ 






NSD133 

TO-202 

(35) 

300 

300 

! 


30 90 30 10 

15 10 10 

15 1 10 

1 .0 0.85 20 

3 




m 

48 


TO-202 

(35) 

300 

300 


60 180 30 10 

30 10 10 

15 1 10 

1.0 0.85 20 

3 






NSD135 

TO-202 

(35) 

375 

375 


30 30 10 

30 10 10 

15 1 10 

1 .0 0.85 20 

■ 






NSD457 

TO-202 

(35) 

160 

160 

5 50 100 

25 30 10 

1.0 30 






48 

NSD458 

TO-202 

(35) 

250 

250 

5 50 200 

25 30 10 

1 .0 30 






48 


TEST CONDITIONS: 

(1) l C = 300 m A, V CE = 10V, f = 15.7kHz. (2) l C = 1A, V cc = 20V, I B 1 = l g 2 = 100mA. (3) l C = 1A, V cc = 20V, \ B ' = l B 2 = 50mA. (4) l C = 100 »A, V CE = 10V, f = 1kHz. (5) l c = 150mA, 
V CC = 20V, I B 1 = l B 2 = 7.5mA. (6) l c = 30 M, V CE = 10V, f = 1kHz. (7) l c = 150mA, V EB = 2 V, Ie 1 = l B 2 = 15mA. ( 8 ) l C = 500 pA, V C E = 10V, f = 1kHz. ( 9 ) l C = 2A, V C C = 40V, 
I B 1 = l B 2 = 200mA. 
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NPN Transistors 



MEDIUM POWER (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO v 

(V) , CB ?@ VcB 

Min <" A) < V > 

Max 

hFE @ ' c 8. VCE 
Min Max (mA) (V) 

VcE(sat) v BE(sat) . 

(V) & (V) @ C 

Max Min Max m 

Cob 

(pF) 

Max 

<T Ic 

(MHz) C A , 

.1 ( mA ) 

Min Max 

'off 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

NSD459 

T 0-202 
(35) 

300 

300 

5 50 250 

25 30 10 

1.0 30 






48 


TO-202 

(35) 


350 

20 mA 300 

40 160 20 10 

30 2 10 

0.5 1.3 50 

20 

15 10 




36 

NSD3440 

TO-202 

(35) 


250 

500 juA 200 

40 160 20 10 

30 2 -10 

0.5 1 .3 50 

20 

15 10 




36 

NSD6178 

TO-202 

(35) 

■ 

75 

500 mA 80 

im 

0.5 1.2 500 

nu 

50 50 




38 


TO-202 

(35) 

■ 

50 

500 mA 60 

BH 

0.5 1 .2 500 


50 50 




38 

NSDU01 

TO-202 

(35) 

40 

30 

5 100 30 

50 1A 1 

60 100 1 

55 10 1 



50 50 




37 

NSDU01A 

TO-202 

(35) 

50 

40 

5 100 40 

50 1 A 1 

60 100 1 

55 10 1 



50 50 




37 

NSDU02 

TO-202 

(35) 

60 

40 

5 100 40 

30 500 10 

50 300 150 10 

50 10 10 

0.4 1.3 150 

20 

50 20 




37 

NSDU05 

TO-202 

(35) 

60 

60 

mm 

bb 

0.35 250 30 

50 

200 





NSDU06 

TO-202 

(35) 

80 

80 

mm 

«« 

0.35 250 30 

50 

200 




39 

NSDU07 

TO-202 

(35) 


100 

4 100 100 

Etr ; ■ 

0.35 250 30 

50 

200 





NSDU10 

TO-202 

(35) 


300 

8 200 200 


1 .5 0.8 20 

3 

60 10 




48 

NSE180 

TO-202 

(36) 

■ 

40 

100 60 

12 1 A 1.5 

30 500 1 

50 250 100 1 

0.9 1.5 1.5A 

0.3 500 


50 100 




37 

NSE181 

TO-202 
! (36) 

1 

60 

100 80 


0.9 1 .5 1 .5A 

0.3 500 

1 

50 100 

1 

1 


38 
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MEDIUM POWER (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

V CEQ 

(V) 

Min 

v EBO 

(V) 

Min 

‘CES* 

(nA) 

Max 

V C B 

(V) 

h FE 

Min Max 

@ 'c 

(mAt 

V CE 
& (V) 

VcE(sat) 
(V) & 

Max 

v BE(s 2 t) 

(V) 

Min Max 

e 'c 

ImA) 

c ob 

(pF> 

Max 

*T 

(MHz) @ 
Min Max 

‘c 

(mAi 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

NSE457 

TQ-202 

(36) 

160 

160 

5 

50 

100 

25 


30 

10 

1.0 


30 






48 

NSE458 

TO-202 

(36) 

250 

250 

5 

50 

200 

25 


30 

10 

1.0 


30 






48 

NS £459 

TO-202 

(36) 

300 

300 

5 

50 

250 

25 


30 

10 

1.0 


30 




■ 

iMi 

48 

PN3566 

TO-92 

40 

30 

5 

50 

20 

150 

600 

10 

10 

1.0 


100 

25 

4 100 

30 



■ 

14 


(72) 






80 


2 

10 








■ 

■ 


PN3567 

TO-92 

80 

40 

5 

50 

40 

40 

120 

150 

1 

0.25 


150 

20 

60 600 

50 



■j 

14 


(72) 






40 


30 

1 











PN3568 

TO-92 

80 



50 

40 

40 

120 

150 

1 

0.25 


150 

20 


50 




12 


(72) 






40 


30 

1 











PN3569 

TO-92 

80 

40 



mm 

HR!] 



mm 

0.25 


150 

20 

60 600 

50 




14 


(72) 





wm 




■■ 











PN7Q55 

TO-92 

220 

220 

7 

100 

150 




■ 

1.0 

0.85 

2cT 

if 

50 

15 




48 


(72) 






40 


10 

20 


















20 


1 

20 











SE7055 

TO-39 

220 

220 

7 

100 

150 

40 


30 

20 

1.0 

0.85 

20 

3.5 

50 

15 




48 








40 


10 

20 


















20 


1 

20 











SE7058 

TO-39 

300 

300 

7 

100 

200 

40 


30 

20 

1.0 

0.85 

20 

3 

50 

15 




48 








40 


10 

20 


















20 


1 

20 











SV7056 

TO-202 

300 

300 

7 

100 

200 

40 


30 

20 

1.0 

0.85 

20 

3 

50 

15 




48 


(35) 






40 


10 

20 


















20 


1 

20 






j 





TN2102 

TO-92+ 

120 

65 

7 

10 

60 

10 


1 A 

10 

0.5 

1.1 

150 

15 

60 

50 




12 


(91) 






25 


500 

10 


















40 

120 

150 

10 


















35 


10 

10 


















20 


0.1 

10 







| 











10 


0.01 

10 












TEST CONDITIONS: 

(1) l C = 300 mA. V CE = 10V, f = 15.7kHz. (2) ! c = 1A, V cc = 20V, I B 1 = ! B 2 - 100mA. (3) l C = 1A, V CC - 20V, is 1 = l B 2 = 50mA. (4) l C - 100 p A, V CE = 10V, f = 1kHz. (5) i c = 150mA, 
V CC = 20V, le 1 = Ib 2 = 7.5mA. (6) l C = 30 juA, V CE - 10V, f = 1kHz. (7) l c - 150mA, V EB = 2V, Is 1 - l B 2 = 15mA. (8) l C = 500 a:A, V CE = 10V, f = 1kHz. (9) l C = 2A, V cc = 40V, 
lB 1 = l B 2 = 200mA. 
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NPN Transistors 


MEDIUM POWER (Continued) 


V C BO 

(V) 

v CEO 

(V) 

v EBO 

(V) 

•CES # 

'CBOg, 

(nA) 

Max 

V C B 

(V) 

Min 

Min 

Min 

140 

80 

WKM H 

10 

90 



TO-92+ 60 40 

(91) 


(V) Min Max (mA) 


15 1 A 

50 500 

100 300 150 

90 10 

50 0.1 


15 1 A 

30 100 500 

40 120 150 

40 120 10 

30 100 0.1 


50 250 150 

25 150 


v CE(sat) v BE(sat) 
(V) & (V) 


Max Min Max 


12 

100 50 

12 

80 50 


toff NF 
(ns) (dB) 


Test 

Condition 



TEST CONDITIONS: 

(1) l C = 300 jliA, V CE = 10V, f = 15.7kHz. (2) ! c - 1A, V CC = 20V, I B 1 = l B 2 = 100mA. (3) l c = 1A, V cc = 20V, I B 1 = l B 2 = 50mA. (4) l c = 100 /iA, V CE = 10V, f = 1kHz. (5) l c = 150mA, 
y cc = 20V, I B 1 = l B 2 = 7.5mA. (6) l c = 30 nA, V C E = 10V, f = 1kHz. (7) l C = 150mA, V EB = 2 V, I B 1 = l B 2 = 15mA. (8) l c = 500 nA, V CE = 10V, f = 1kHz. (9) l c = 2A, V CC = 40V, 
I B 1 = l B 2 = 200mA. 


POWER 


Type Case 

No. Style 


*CEX* 

v CEO v EBO ^£8+ 

(V) (V) IqbO 

Min 


v CE(sat) 
(V) & 



Cob 

(pF) 

It 

(MHz) @ 

*C 

/ A \ 

Max 

Min Max 


100 

300 

0.25 

100 

300 

0.25 

100 

300 

0.25 
























































POWER (Continued) 



Type 

No. 

Case 

Style 

V C BO 

(V) 

Min 

V C EO 

(V) 

Min 

v E bo 

(V) 

Min 

*CEX* 

•CEB* 

<CBO 

(mA) 

Max 

@ V CB 
(V) 

2N5192 

TO-126 


80 


100 

80 


Lead Bend 
+ Clip 
TO-220 


10 




2N5294 

TO-220 


70 


500t 

50 

(100ft) 

2N5295 

Lead Bend 
+ Clip 

T 0-220 

■ 

40 


100 

35 

2N5296 


1 1 

40 


100 

35 

2N5297 

Lead Bend 
+ Clip 
TO-220 

■ 



50Qt 

50 

(100ft) 

2N5298 

TO-220 


60 




2N5490 

TO-220 


40 


5 mA* 

55 

2N5491 

Lead Form 
+ Clip 
TO-220 

■ 

40 


5 mA* 

55 

2N5492 

TO-220 


55 


1 mA* 

70 


Lead Form 
+ Clip 
TO-220 

■ 

55 


1 mA* 

70 

2N5494 

TO-220 


40 



55 

2N5495 

Lead Form 
+ Clip 
TO-220 

■ 

40 



55 

2N5496 

TO-220 


70 


1 mA* 

85 

2N5497 

Lead Form 
+ Clip 
TO-220 


70 

■ 

1 mA* 

85 





































































1-42 


NPN Transistors 



POWER (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

*CEX* 

,CE8t v rR 

»CBO ® (5? 

OiA) 

Max 

h l=E @ 'c g, V CE 

Min Max (A) (V) 

v CE(sai) v 8E(sat) . 

(V) & (V) @ 

Max Min Max 1 

c ob 

(pF) 

Max 

fT , c 
(MHz) @ £ 

Min Max 

Process 

2N5655 

TO-126 

■ 

250 


10 275 

5 0.5 10 

15 0.25 10 

30 250 0.1 10 

25 0.05 10 

1.0 0.1 

2.5 0.25 

10 0.5 

25 

10 0.05 

36 

2N5656 

TO-126 


300 

■ 

10 350 

5 0.5 10 

15 0.25 10 

30 250 0.1 10 

25 0.05 10 

1.0 0.1 

2.5 0.25 

10 0.5 

25 

10 0.05 

36 


TO-126 

■ 

350 


10 375 

5 0.5 10 

15 0.25 10 

30 250 0.1 10 

25 0.05 10 

1 .0 0.1 

2.5 0.25 

10 0.5 

25 

10 0.05 

36 

2N6037 

TO-126 

■ 

40 

B 

500 40 

100 4A 3 

750 1 500 2A 3 

500 0.5 3 

KBBB 

200 

25 0.75 

2J 

2N8038 

TO-126 

■ 

60 

■ 

500 60 

100 4A 3 

750 1500 2A 3 

500 0.5 3 

2.0 4.0 2 

3.0 4 

200 

25 0.75 

2J 

2N6039 

TO-126 

■ 

80 

B 

500 80 

100 4A 3 

750 1500 2A 3 

500 0.5 3 

2.0 4.0 2 

3.0 4 

200 

25 0.75 

2J 

2MS098 

Lead Bend 
+ Clip 
TO-220 

■ 

60 


2 mA* 65 

5 10 4 

20 80 4 4 

2.5 10 

■ 


4A 

2N6099 

TO-220 


60 


2 mA* 65 

5 10 4 

20 80 4 4 


■ 


4A 

2N6100 

Lead Bend 
+ Clip 
TO-220 

■ 

70 

B 

2 mA* 75 

5 10 4 

20 80 5 4 

2.5 10 

■ 


4A 

2N6101 

TO-220 


70 

■i 

B9HH 

5 10 4 

20 80 5 4 

2.5 10 

■ 


4A 

2N6102 

Lead Bend 
+ Clip 
TO-220 

I 

40 

B 

HUB 

5 16 4 

15 60 8 4 

2.5 16 



4A 

2N6103 

TO-220 

3 

40 


2 mA* 40 

5 16 4 

15 60 8 4 

2.5 16 



4A 

2N6121 

TO-220 

■ 



100 45 

10 4 2 

25 100 1.5 2 

0.6 1.5 

1.4 4 


2.5 1 

4E 
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POWER (Continued) 



Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

*CEX* 

' CEBt Vr R 

'CBO ® ( S? 

(mA) m 

Max 

h FE @ 'C & V CE 

Min Max (A) (V) 

v CE(sat) v BE(sat) 

(V) & (V) @ £ 

Max Min Max 

Cob 

(pF) 

Max 

* T | C 
m‘ MHZ L • <*> 

Min Max 

Process 

2N6122 

TO-220 


60 


100 60 

10 4 2 

25 100 1.5 2 

0.6 1.5 

1.4 4 


2.5 1 

4E 

2N6123 

TO-220 


80 


100 80 

7 4 2 

20 80 1.5 2 

0.6 1.5 

1.4 4 


2.5 1 

4E 

2N6129 



40 


100 40 

fl.— ■ 

1.4 7 



4E 

2N6130 



60 


100 60 

7 7 4 

20 100 2.5 4 

1.4 7 



4E 

2N6131 

TO-220 


80 


100 80 

5 7 4 

20 100 2.5 4 




4E 

2N6288 

TO-220 


30 


100* 37.5 

5 6.5 4 

30 150 3 4 

1.0 3 

2.0 6.5 

250 

4 0.5 

4E 

2N6289 

Lead Bend 
+ Clip 
TO-220 


30 


100* 37.5 

■u 

1.0 3 

2.0 6.5 



4E 

2N6290 

TO-220 


50 


100* 56 

5 6.5 4 

30 150 3 4 

1.0 2.5 

2.0 6.5 


4 0.5 

4E 

2N6291 

Lead Bend 
+ Clip 
TO-220 

■ 

50 


100* 50 

KUI 


250 

4 0.5 

4E 

2N6292 

TO-220 

m 

70 



5 6.5 4 

30 150 2 4 

1.0 2 

2.0 6.5 

250 

4 0.5 

4E 

2N6293 

Lead Bend 
+ Clip 
TO-220 

m 

■ 



5 6.5 4 

30 150 2 4 

1.0 2 

2.0 6.5 6.5 


4 0.5 

4E 

2N6386 

TO-220 


m 


300* 40 

100 8.3 

1000 20,000 3 3 

2.0 3 

3.0 8 


20 1 

4J 

2N6486 

TO-220 


40 



5 15 4 

20 150 5 4 

1.3 5 

3.5 15 



4A 

2N6487 



m 



5 15 4 

20 150 5 4 

1.3 5 

3.5 15 



4A 

2N6488 

TO-220 


m 



5 15 4 

20 150 5 4 

1.3 5 

3.5 15 



4A 

D44C1 

TO-220 


30 



10 1 1 

25 0.2 1 

0.5 1.3 1 

100 

3 0.02 

4F 

D44C2 

TO-220 


30 


10* 40 

20 1 1 

40 120 0.2 1 

0.5 1.3 1 

100 

3 0.02 

4F 
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POWER (Continued) 


Type 

No. 


Case 

Style 


v CBO 

(V) 

Min 


v CEO 

(V) 

Min 


v ebo 

(V) 

Min 


»CEX* 

•CEB + 

•CBO 

(mA) 

Max 


V CB 

(V) 


h F £ 


D44C3 


TO-220 


30 


10 * 


20 

40 


D44C6 


D44C9 


D44C10 


TO-220 


80 


TO-220 


80 


10 * 


90 


D44C12 


20 

40 


D44H1 


D44H5 


TO-220 


TO-220 


TO-220 


TO-220 


TO-220 


30 


60 


D44H8 


TO-220 


60 


10 


60 


D44H10 


D44H11 


TO-220 


80 


10 


80 


NPN Transistors 


3 'c & V CE 
■ (A) IV) 

v CE(sat) v BE(sat) 

(V) & (V) @ £ 

Max Min Max - 

Cob 

(pF) 

Max 

,T 'c 

(MHz) @ % 

Min Max lA ' 

Process 

2 1 

0.2 1 

0.5 1 .3 1 

100 

3 0.02 

4E 

1 1 

0.2 1 

0.5 1.3 1 

100 

3 0.02 

4F 

1 1 

0.2 1 

0.5 1 .3 1 

100 

3 0.02 

4F 

2 1 

0.2 1 

0.5 1.3 1 

100 

3 0.02 

4E 

1 T 

0.2 1 

0.5 1.3 1 

100 

3 0.02 

4F 

1 1 

0.2 1 

0.5 1.3 1 

100 

3 0.02 

4F 

2 1 

0.2 1 

0.5 1 .3 1 

100 

3 0.02 

4E 

1 1 

0.2 1 

0.5 1.3 1 

100 

3 0.02 

4F 

1 1 

0.2 1 

0.5 1 .3 1 

100 

3 0.02 

4E 

2 1 

0.2 1 

0.5 1.3 1 

100 

3 0.02 

4E 

4 1 

2 1 

1 .0 1 .5 8 



4A 

4 1 

2 1 

1.0 1.5 8 



4A 

4 1 

2 1 

1.0 1.5 8 



4A 

4 1 

2 1 

1.0 1 .5 8 



4A 

4 1 

2 1 

1.0 1.5 8 



4A 

4 1 

2 1 

1 .0 1 .5 8 



4A 

4 1 

2 1 

1.0 1.5 8 



4A 

m 

1.0 1 .5 8 



4A 
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U POWER (Continued) 






ICEX* 













Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

VCEO 

(V) 

Min 

v EB0 

(V) 

Min 

‘CEB* 

! cbo 
(a a) 

• V CB 
(V) 

Min 

h F E 

Max 

• /a) & 

V CE 

(V) 

v CE(sat) 

(V) & 

Max 

v BE(sat) 

(V) @ 

Min Max 

■c 

(A) 

c ob 

(pF) 

Max 

*T 

(MHz) @ 

Min Max 

«C 

(A) 

Process 






Max 













MJE180 



MS 


0.1 

60 

12 


1.5 

1 

0.3 


0.500 


50 

0.05 

37 








30 


0.5 

1 

0.9 

1.5 

1.5 












50 

250 

0.1 

1 

1.7 

2.0 

3 

IH 

50 

0.1 


MJE181 

TO-126 



Hum 

0.1 

80 

12 


1.5 

1 

0.3 


0.500 


50 

0.1 

38 




1 

■ 



30 


0.5 

1 

0.9 

1.5 

1.5 

| 








, | 

1 | 



50 

250 

0.1 

1 

1.7 

2.0 

3 

■ 




MJE182 



80 


0.1 

100 




DH 

0.3 


0.500 

30 

50 

0.05 

39 












0.9 

1.5 

1.5 















M 

1.7 

2.0 

3 


50 

0.1 


MJE340 

TO-126 


300 


100 

300 

B3J 

240 






36 

MJE341 

TO-126 

■ ■ 

150 

■ ■ 

300 


20 


0.15 

10 

1.0 


0.05 

15 

15 

0.05 

36 



II 





25 

200 

0.05 

10 















20 


0.01 

10 

2.3 


0.15 





MJE344 

TO-126 


200 


100 

200 

30 

300 

0.05 

10 

1.0 


0.05 

15 

15 

0.05 

36 

MJE520 

TO-126 


30 


100 

30 

25 


1 

1 




2C 

MJE521 

TO-126 


40 


100 

40 

40 


1 

1 




2C 

MJE720 

TO-126 

■ 

40 

■ 

100* 

40 

8 


1 

1 

0.15 


0.15 




37 



1 


II 



20 


0.5 

1 

0.4 


0.5 









Bll 



40 


0.15 

1 

1.0 

1.3 

1.5 





MJE721 

TO-126 


60 

■ ■ 

100* 

60 

8 


1 

1 

0.15 


0.15 

■ 



38 





II 



20 


0.5 

1 

0.4 


0.5 

m/m 








Hh 



40 


0.15 

1 

1.0 

1.3 

1.5 





MJE722 


■ 

ITS 

■ 

100* 

80 

8 


1 

1 

0.15 


0.15 




39 



1 





20 


0.5 

1 

0.4 


0.5 

1 






| | 

| ■ 

mu 



40 


0.15 

1 

1.0 

1.3 

1.5 

Hi 




MJE800 

TO-126 





60 

750 


1.5 

3 



1.5 



2J 

MJE801 

TO-126 


60 


200 

60 

750 


2 

3 

2.8 


2 



2J 

MJE802 

TO-126 


80 


200 


750 


1.5 

3 

2.5 


1.5 



2J 

MJE803 

TO-126 


80 


200 

80 

750 


2 

3 

2.8 


2 



2J 

MJE3439 

TO-126 


350 


20 

360 

40 

160 

0.02 

10 

0.5 

1.3 


10 

15 

0.01 

36 








30 


0.002 

10 








MJE3440 

TO-126 


250 


20 

250 





0.5 

1.3 

0.05 

10 

15 

0.01 

36 



















MRF472 

TO-126 


30 

.3 

10 

50 

IEI 


0.4 

2 


70 


35 

NCBJ14 

TO-126 

60 


4 

0.1 _ 

30 

75 


0.05 

1 

0.4 


0.5 

mm 

125 

0.05 

14 

. NCBJ35 

TO-126 


65 

3 

10 

40 

30 


0.1 

1 

0.5 


1 

35 

120 

0.1 

35 

NCBW35 

TO-220 

■ 

65 


10 

40 

30 

150 

0.1 

1 

0.5 


1 

35 

120 

0.1 

35 


sjojsjsuejj. NdN 
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NPN Transistors 



►OWER (Continued) 












n 

mm 

Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CEX* 

, CEB t 

•CBO 

(pA) 

Max 

@ V CB 
(V) 

Min 

h FE 

Max 

e ' c 

(A) 

8, VcE 
(V) 

v CE(sat) 

(V) & 

Max 

v BE(sat) 

{V) @ (A) 

Min Max 

^ob 

(pF) 

Max 

f T 

(MHz) @ 

Min Max 

•c 

(A) 

Process 


TO-220 


40 


400 

40 

15 

75 

3 

4 

1.5 

5 


3 

0.5 

4E 

■HUB 







30 


0.3 

4 

1.5 

5 


3 

0.5 

4E 

NSP41A 

TO-220 


60 


400 

60 

30 


0.3 

4 


hh 


mmm 

H 

TO-220 




400 

80 

15 

75 

3 

4 

1.5 

5 


3 

0.5 

4E 

■mu 







30 


0.3 

4 







NSP41C 

TO-220 


100 


400 

100 

15 

75 

3 

4 

1.5 

5 


3 

0.5 

4E 








15 


0.3 

4 







NSP205 

TO-220 


50 


100 

50 

25 


2 

2 


El 


4A 

NSP520 

TO-220 


30 


100 

30 

El 



H 


HH 


4F 

IMSP521 

TO-220 


40 


100 

40 

40 


1 

i 




4F 

NSP575 

TO-220 

45 

45 


100 

45 

25 


1 

i 

0.6 1 


3 

0.5 

4F 

NSP577 

TO-220 

60 

60 


100 

60 

25 


1 

i 

0.6 

1 


3 

0.5 

4F 

NSP579 

TO-220 

80 

80 


100 

80 

15 


1 

i 

0.8 

1 


3 

ifXIM 

eehhe 

NSP581 

TO-220 

100 



100 

100 

15 


1 

i 

0.8 

1 


3 

IIGH 


NSP585 

TO-220 

45 

mgm 


100 


25 


2 

2 

0.8 

2 


3 


wramm 




wm 




mm 


0.5 

2 






hh^h 

NSP587 

TO-220 

60 

60 


100 

60 

25 


2 

2 

0.8 

2 


3 

0.25 

4E 








40 


0.5 

2 







NSP589 

TO-220 

80 

80 


100 

80 

15 


2 

2 

0.8 

2 


3 

0.25 

4E 








30 


0.5 

2 







NSP595 

TO-220 

45 

45 


100 

45 

25 


3 

2 

1.0 

3 


3 

0.25 

4E 








40 


1 

2 







NSP597 

TO-220 


60 


100 

60 

25 


3 

2 

1.0 

3 


3 

0.25 

4E 



H 





40 


1 

2 







NSP599 

TO-220 

Hi 

80 


100* 

80 

15 


3 

2 

1.0 

3 


3 

0.25 

4E 








30 


1 

2 







NSP601 

TO-220 


100 


100 

100 

15 


3 

2 

1.0 

3 



0.25 

4A 








Em 


1 

2 







NSP695 

TO-220 


45 


200 

45 

Bsa 


3 

3 

2.5 

3 



4J 

NSP695A 

TO-220 


45 


200 

45 

750 


4 

3 

2.8 

4 



4J 

NSP697 

TO-220 


60 


200 

60 

750 


3 

3 

2.5 

3 



4J 

NSP697A 

TO-220 


60 


200 

60 

750 


4 

3 

2.8 

4 



4J 

NSP699 

TO-220 


80 


200 

80 

750 


3 

3 

2.5 

3 



4J 

NSP699A 

TO-220 


80 


200 

80 

750 


4 

3 

2.8 

4 



4J 


TO-220 

■ 

100 

■ 


100 

750 

- 

3 

3 

2.5 

3 



4J 
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POWER (Continued) 



Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

*CEX* 

•CEB* 

>CBO 

(/tA) 

Max 

& V CB 
(V) 

NSP2020 



40 


400 

40 

NSP2021 



60 


400 

60 

NSP2100 

TO-220 


60 


200 

60 

NSP2101 

TO-220 


60 


200 

60 

NSP2102 

TO-220 


80 


200 

80 

NSP2103 



80 


200 

80 

NSP2480 

TO-220 


m 


100 

40 

NSP2481 

TO-220 




100 

60 

NSP2482 



40 


100 

40 

NSP2483 



60 



60 

NSP2520 



40 


200* 

40 

NSP3054 

Lead Bend 
+ Clip 
TO-220 


55 


1 mA* 

90 

NSP3055 

TO-220 


60 


1 mA 

70 

NSP4921 

TO-220 

■ 

40 

■ 

100 

40 

NSP4922 

TO-220 

■ 

60 . 

■ 

100 

60 


TO-220 

■ 

80 

■ 

100 

80 

NSP5190 

TO-220 


40 


100 

40 

NSP5191 

TO-220 


60 

■ 

100 

60 




































































































1-48 


NPN Transistors 



POWER (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

V C EO 

(V) 

Min 

VEBO 

(V) 

Min 

! cex* 

,CEB+ VrR 

'CBO ® ( g? 

<pA) 

Max 

h FE l c & V CE 

Min Max (A) (V) 

VCE(sat) v BE(sat) . 

(V) & (V) @ £ 

Max Min Max 

C Q b 

<pF) 

Max 

' T lc 

(MHz) @ 2 

Min Max A ' 

Process 

NSP5192 

TO-220 


80 


100 80 

7 4 2 

20 80 1 .5 2 

0.6 1.5 

1.4 4 



4E 

NSP5977 

TO-220 


40 


100* 60 

7 5 2 

20 120 2.5 2 

40 0.5 2 

1.7 2.5 5 

0.6 2.5 

200 

2 0.5 

4A 

NSP5978 

TO-220 


60 


100* 80 

7 5 2 

20 150 2.5 2 

40 0.5 2 

1.7 2.5 5 

0.6 2.5 

200 

2 0.5 

4A 

NSP5979 

TO-220 


80 


100* 100 

7 5 2 

20 150 2.5 2 

40 0.5 2 

1.7 2.5 5 

0.6 2.5 

200 

Hi 


NSP5983 

TO-220 

H 

40 

■ 

100* 60 

7 8 2 

20 120 4 2 

40 1 2 

1.7 2.5 8 

0.6 4 

250 

Hi 

4A 

NSP5984 

TO-220 


60 

■ 

100* 80 

7 8 2 

20 120 4 2 

40 1 2 

1.7 2.5 8 

0.6 4 

250 


4A 

NSP5985 

TO-220 

■ 

80 


100* 80 

7 8 2 

20 120 4 2 

40 1 2 

HH 


2 0.5 

4A 

TIP29 

TO-220 


40 


200* 40 

15 75 1 4 

40 0.2 4 

0.7 1 


3 0.2 

4F 

TIP29A 

, TO-220 


60 


200* 60 


0.7 1 


3 0.2 

4F 

TIP29B 

TO-220 






0.7 1 


3 0.2 

4F 

TIP29C 



mui 


200* 100 

15 75 1 4 

40 0.2 4 

0.7 1 



4F 

TIP31 



40 



10 50 3 4 

25 1 4 

1.2 3 


3 0.5 


TIP31A 

B ■ 






1.2 3 


ammm 


TIP31B 

TO-220 


80 


200* 80 

hbb^h 

1.2 3 


3 0.5 

4F 

TIP31C 

TO-220 


100 


200* 100 

10 50 3 4 

25 1 4 

1.2 3 

■ 

3 0.5 

4F 

TIP41 

TO-220 

■ 



400* 40 

15 75 3 4 

30 0.3 4 

1.5 6 

■ 

3 0.5 

4A 
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NPN Transistors 




















AM DARLINGTON 
















Type 

No. 

Case 

Style 

v CBO 

(V) 

IVlin 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

•CES* 

*CB0 

(nA) 

Max 

@ V CB 
(V) 

h FE 

Min 

Max 

! c 

(mA) 

a VcE 

(V) 

VCE(SAT) 

(V) & 

Max 

Vbe(sat) 

(V) @ 

Min Max 

J C 

(mA) 

c ob 

(pF) 

Max 

*T 

(MHz) 

Min Max 

9 ‘c 

(mA) 

Process 

2N5305 

TO-92 




100 

25 

2000 

20,000 

2 

5 

1.4 


200 

10 

60 

2 

05 


(74) 

















2N5306 

TO-92 

(74) 




100 

25 

7000 

70,000 

2 

5 

1.4 


200 

10 

60 

2 

05 

2N5307 

TO-92 

(74) 




100 

40 

2000 

20,000 

2 

5 

1.4 


200 

10 

60 

2 

05 

2N5308 

TO-92 

(74) 




100 

40 

7000 

70,000 

2 

5 

1.4 


200 

10 

60 

2 

05 

92PU45 

TO-92+ 

50 

■ 


100 

30 

4000 


1 A 

5 

1.5 

2.0 

1 A 

■ | 

100 

200 

05 


(91) 


■ ■ 




15,000 


500 

5 




■ | 











25,000 


200 

5 

1.0 


200 

HHI 




92PU45A 

TO-92+ 

60 





4000 


1 A 

5 

1.5 

2.0 

1 A 

II 

100 

200 

05 


(91) 


■ | 




15,000 


500 

5 




■ | 











25,000 


200 

5 

1.0 


200 





D40C1 

TO-202 

(35) 


30 




10,000 

60,000 

200 

5 

1.5 

2.0 

500 

10 


05 

D40C2 

TO-202 

(35) 


30 


gg 

30 

40,000 


200 

5 ! 

1.5 

2.0 

500 

10 


05 

D40C3 

WEmM 


30 




90,000 



5 

1.5 

2,0 

500 

10 


05 

D40C4 

|£Q| 


40 



Hi 

10,000 

60,000 

200 

5 

1.5 

2.0 

500 

m 


05 

D40C5 

TO-202 

(35) 





40 

40,000 


200 

5 

1.5 

2.0 

500 

KB 


05 

D40C7 

TO-202 

(35). 


50 


1 


10,000 

60,000 

200 

5 

1.5 

2.0 

500 

10 


05 

D40C8 

TO-202 

(35) 

■1 

50 


500* 

5 

40,000 


200 

5 

•1.5 

2,0 

500 

10 



MPSA12 

TO-92 

(72) 

mm j 



100 

15 

20,000 


10 

5 

1.0 


10 



05 

MPSA13 

TO-92 

30 



100 

30 

10,000 



5 

1.5 


100 


125 

10 

05 


(72) 






5,000 


m 

5 








MPSA14 

TO-92 

30 



100 

30 

20,000 


100 

5 

1.5 


100 


125 

10 

05 


(72) 






10,000 


10 

5 
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DUAL DIFFERENTIAL AMPS 




Type 

No. 

Case 

Style 

VcBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CBO v 

InA) @ CB 

Max 

H FE @ 'c 

Min Max (mA) 

h FE1 

h FE2 

(%) 

Max 

Vbe 1 

-Vbe 2 

(mV) 

Max 

av ee i 

-Vee 2 

AT 

(mV/X) 

Max 

^ob 

(pF) 

Max 

h 

(MHz) 

Min Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N2453 

TO-78 

60 

30 

7 

5 60 

150 600 1 

80 0.01 

10 

5 

3 

10 

H 

60 

PPj 

1 


2N2453A 

TO-78 

80 

50 

7 

5 60 

150 600 1 

80 0.01 


5 

3 

5 

i 

60 

■ 

1 


2N2639 


45 

45 

5 

10 45 

65 1 

55 0.1 

50 300 0.01 

10 

5 


8 

80 

■ 

2 

07 

2N2640 




5 

10 45 

65 1 

55 0.1 

50 300 0.01 

20 

10 

20 

8 

80 

■ 

2 

07 

2N2641 

TO-78 

45 

45 

5 

10 45 





8 

80 

■ 

2 

07 



45 

m 

5 

10 45 



■ 


■ 

80 

■ 

2 

07 

2N2643 



m 

■ 

10 45 



10 


■ 

80 

■ 

2 


2N2644 




■ 

10 45 





8 

80 

■ 

2 

07 

2N2722 

TO-78 



■ 

1 30 




20 

6 

100 

■ 

2 

07 

2N2903 

TO-78 

60 

30 

7 

10 50 


20 

10 

20 


60 

■ 

1 

07 


TO-78 

60 

30 

7 

10 50 

125 625 1 

60 0.01 

10 

5 

10 

8 

60 

■ 

1 

07 


TO-78 

45 

45 

6 

10 45 

150 1 

100 0.1 

60 240 0.01 





60 

■ 

1 

07 

2N2914 

TO-78 

45 

45 

6 

10 45 

300 1 

225 0.1 

150 600 0.01 




6 

60 

■ 

1 

07 


TEST CONDITIONS: 

(1) l C = 10 mA, V CE = 5V, f = 1kHz. (2) l C = 10 MA,V CE = 5V,f = 15.7kHz. (3) l c = 100 mA, V CE = 5V, f = 1kHz. 




sjoisjsuejj. NdN 
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NPN Transistors 



DUAL DIFFERENTIAL AMPS (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

,CB0 VrR 

<nA) @ 

Max 

h fe @ 'c 

Min Max (mA) 

h FE1 

h FE2 

(%) 

Max 

Vbe 1 

-VfSE 2 

(mV) 

Max 

av 6E i 

-Vee 2 

AT 

Max 

Cob 

(pF) 

Max 

h 

(MHz) 

Min Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N2915 

TO-78 

45 

45 

6 

10 45 

150 1 

100 0.1 

60 240 0.01 

m 

5 

3 

5 

10 

6' 

60 

■ 

1 

07 


TO-78 

m 

45 

6 

10 45 


■ 

2 

1.5 

2 

5 

6 

60 160 

■ 

HI 

07 

2N2916 

TO-78 

■ 

45 

6 

10 45 

300 1 

225 0.1 

150 600 0.01 

10 

3 

10 

6 

60 

■ 

HH 

07 

2N2916A 

TO-78 

45 

45 


10 45 

300 1 

225 0.1 

150 600 0.01 

10 

2 

1.5 

2 

5 

■ 

60 160 

■ 

i 

07 

2N2917 

TO-78 

45 

45 


10 45 



10 

5 

10 

20 

■ 

60 

■ 

H 

07 

2N2918 

TO-78 

45 

45 


10 45 

300 1 

225 0.1 

150 600 0.01 

20 

10 

5 

10 

20 

6 

60 

3 

H 

07 

2N2919 

TO-78 

60 

60 


Hi 

150 1 

100 0.1 

60 240 0.01 

10 

5 

3 

5 

10 

6 

60 

■ 

i 

07 

2N2919A 

TO-78 

60 

60 


HI 

150 1 

100 0.1 

60 240 0.01 


2 

1.5 

2 

5 

■ 

60 160 

■ 

i 


2N2920 

TO-78 




MM 

■ 

10 

5 

3 

5 

10 

■ 

60 

■ 

i 

07 

2N2920 1 

J, JTX, JTXV 

TO-78 

i 



70 

60 


2 45 

■ 

mm/MM 


wM, 

10 

5 

60 400 

■ 

' 

07 

2N2920A 



60 

■ 

2 45 

300 1 

225 0.1 

150 600 0.01 

10 

2 

1.5 

2 

5 

6 

60 160 

■ 

i 

07 

2N2972 

TO-71 

45 

45 

■ 

10 45 

150 1 

100 0.1 

60 240 0.01 





60 

■ 

i 

07 

2N2973 

TO-71 

45 

45 

6. 

10 45 

300 1 

225 0.1 

150 600 0.01 




6 

60 

3 

i 

07 
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< 



DUAL DIFFERENTIAL AMPS (Continued) 




v CBO 

(V) 

Min 

VCEO 

(V) 

Min 

v EBO 

(V) 

Min 

*CBO 
(nA) @ 
Max 

V CB 

(V) 

Min Max 

>C 

(mA) 

H FE1 

^FE2 

(%) 

Max 

«t 

Vbe 1 

-V B e 2 

(mV) 

Max 

AVee 1 

-Vee 2 

AT 

(mV/2) 

Max 

Cob 

(pF) 

Max 

(MHz) 

Min Max 

NF 

<dB) 

Max 

Test 

Condition 

Process 

No. 

2N2974 

TO-71 




10 

45 

150 

1 


5 

10 

6 

60 

4 

1 









100 

0.1 


3 











999 



60 240 

0.01 


5 







2N2975 

TO-71 


45 


10 

45 


1 

10 

5 

10 

6 

60 

3 

1 









225 

0.1 


3 











i 9 



120 600 

0.01 


5 







2N2976 

TO-71 


45 

6 

10 

45 

150 


20 

10 

20 

6 

60 

4 

1 

07 








100 



5 









9 ! I 





60 240 



10 







2N2977 

TO-71 

45 

45 

6 

10 

45 

300 

1 

20 

10 

20 


60 

3 

91991 

07 








225 

0.1 


5 





91999 









120 600 

0.01 


10 


991 



9 



TO-71 


60 

6 

2 

45 

150 

1 

10 

5 

10 

■ 


4 

1 

07 

■ 9 







100 

0.1 









■1 


9 9 





60 240 

0.01 




. ; 9 





2N2979 

TO-71 

9 

60 

6 

2 

45 

300 

1 


5 

wgm 


60 

3 

1 

07 



9 





225 

0.1 


3 









9 





120 600 

0.01 

9 

5 

9 

. 





2N3587 

TO-78 

60 

45 

6 

10 

40 

80 500 

50 

1 

0.1 

m 

20 


8 



3 

07 

2N3580 

TO-78 

60 

50 

6 

10 

45 

300 

1 

10 

9991 

1991 

6 

60 240 

99 

2 

07 








225 

0.1 


9 




• 1 9 










150 600 

0.01 


999 

99 



99 










80 

0.001 


9 

9991 



991 



2N3907 , 

TO-78 

60 

45 

6 

10 

45 

120 

1 

10 

WEM 

1999 

6 

60 240 

109 

1 

07 








70 500 

0.1 


m 

99 



■ ■ 











0.01 


1 

9 9 






2N3908 

TO-78 

60 

60 


2 


200 

125 300 

1 

0.1 

10 

pm 

5 

6 

60 240 

3 

1 

07 








100 500 

0.01 


9 














40 

0.001 










TEST CONDITIONS: 

(1) ! C = 10mA, V CE = 5V, f = 1kHz. (2) l C = 10 juA, V CE = 5V, f = 15.7kHz. (3) l C = 100 juA, V CE = 5V, f = 1kHz. 
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SATURATED SWITCHES (Continued) 


Type No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

>CES* 

*CBO V CB 

InA) (V) 

Max 

»FE @ 'C & V C E 

Min Max (mA) (V) 

VCE(SAT) Vbe(SAT) . 

(V) (V) @ C 

Max Min Max m 

^ob 

(pF) 

Max 

,T | C 

(MHz) c 

... .. (mA) 

Mm Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N3304 

TO-52 

6 

6 

4 

10* 3 

20 50 1 

30 120 10 0.3 

15 1 0.5 

0.15 0.7 0.8 1 

0.16 0.8 1 10 

0.5 1.5 50 

3.5 

500 10 

60 


7 

65 

2N3451 

TO-52 

6 

6 

4 

10* 3 

20 50 1 

30 120 10 0.3 - 

0.16 0.8 1.0 10 

0.5 1 .5 50 

5.5 

500 10 

60 


7 

65 

2N3467 

TO-39 

40 

40 

5 

100 30 

40 15 

40 120 500 1 

40 150 1 

0.3 1.0 150 

0.5 0.8 1.2 500 

25 

175 50 

90 


4 

70 

2N3468 

TO-39 

50 

50 

5 

100 30 

20 1 5 

25 75 500 1 

25 150 1 

0.35 1.0 150 

0.6 0.8 1.2 500 

25 

150 50 

90 


4 

70 

2N3545 

TO-52 

20 

20 

5 

10 10 

30 100 1 

35 50 1 

40 120 10 1 

30 1 1 

0.2 0.6 0.85 10 

0.3 1.1 50 

0.5 1.3 100 

8 

250 10 

90 


8 

64 

2N3546 

TO-52 

15 

12 

4.5 

10 10 

15 100 1 

25 50 1 

30 120 10 1 

20 1 1 

0.15 0.7 0.9 10 

0.25 0.8 1.3 50 

0.5 1.6 100 

6 

700 10 

30 


9 

64 

2N3576 

TO-52 

20 

15 

5 

10 15 

10 100 1 

40 120 10 0.5 

0.15 0.75 0.95 10 

0.5 1.1 100 

4.5 

400 10 

50 


5 

64 

2N3639 

TO-92 

(72) 

Same as PN3639, see page 2-5 for explanation 

65 

2N3640 

TO-92 

(72) 

Same as PN3640, see page 2-5 for explanation 

65 

■ 

TO-52 

12 

12 

■ 


30 50 1 

30 120 10 0.3 

15 1 0.5 


■ 

700 10 

20 

■ 

5 

■ 


TO-52 



■ 

10* 8 

40 50 1 

50 120 10 0.3 

35 1 0.5 

0.15 0.8 1 

0.18 0.8 0.95 10 

0.6 1.5 50 

3 

850 10 

20 


5 

3 

2N4258 

TO-92 

(72) 

Same as PN4258, see page 2-5 for explanation 

65 

2N4258A 

TO-92 

(72) 

Same as PN4258A, see page 2-5 for explanation 

65 


TEST CONDITIONS: 

(1) l C = 30mA, Vqc = 3V, Ib 1 = 3mA, l B 2 = 1.5mA. (2) l c =30mA, V CC = 3V, Ib 1 = l B 2 = 1.5mA. (3) l C = 30mA, V CC = 3V, Ib 1 = l B 2 = 3mA. (4) l c = 500mA, V cc = 30V, Ib 1 - l B 2 - 50mA. 
(5) l c = 10mA, V C C = 3V, 'b 1 = 'B 2 = 1mA. (6) >C = 10mA, V CC = 1.5V, I B 1 = l Q 2 = 1mA. (7) l c = 10mA, V cc = 1.5V, I B 1 = l B 2 = 500 mA. (8) l c = 10mA, V cc = 2V, I B 1 = l B 2 = 1mA. (9) l c = 50mA, 
Vcc = 3V, Ib 1 - l B 2 = 5mA. (10) l c = 1A, V C c = 30V, Ib 1 = Ib 2 = 100mA. 


ro 
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PNP Transistors 



SATURATED SWITCHES (Continued) 


Type No. 

Case 

Style 

VcBO 

(V) 

Min 

v CEO 

(V) 

Min 

v ebo 

(V) 

Min 

*CES* 

«CBO @ V CB 
(nA) (V) 

Max 

hFE @ >C & V C E 

Min Max ImA) (V) 

V CE(SAT) Vbe(SAT) . 

(V) (V) @ I a J 

Max Min Max mA 

Cob 

(pF) 

Max 

f T . 

(MHz) @. 

... »* wnA) 

Mm Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N5022 

TO-39 

50 

50 

5 

100* 30 

25 ' 1 A 5 

25 100 500 1 

15 100 1 

0.2 1.0 100 

0.4 0.8 1.4 500 

0.8 1.75 1A 

25 

170 50 

90 


4 

70 

2N5023 

TO-39 

30 

30 

5 

100* 20 

40 1 A 5 

40 100 500 1 

30 100 1 

0.17 1.0 100 

0.35 0.8 1.4 500 

0.7 1.75 1A 

25 

200 50 

90 


4 

70 

2 N 5056 

TO-52 

15 

15 

4.5 

50* 10 

20 100 1 

30 100 30 0.5 

20 10 0.3 

12 1 0.5 

0.13 0.72 0.92 10 

0.19 0.8 1.15 30 

ol45 0.95 1.5 100 

4.5 

600 30 

35 


3 

64 

2N5057 

TO-52 

15 

15 

4.5 

50* 10 

30 100 1 

40 100 30 0.5 

30 10 0.3 

20 1 0.5 

0.13 0.72 0.92 10 

0.19 0.8 1.15 30 

0.45 0.95 1.5 100 

4.5 

800 30 

35 


3 

64 

2N5140 

TO-92 

(72) 

Same as PN51 40, see page 2-5 for explanation 

65 

2N5771 

TO-92 

(72) 

15 

15 

4.5 

10 8 

40 50 1.0 

50 120 10 0.3 

35 1 0.5 

0.15 0.8 1 

0.18 0.8 0.95 10 

0.6 1.5 50 

3 

850 10 

20 


6 

65 

2N5910 

TO-92 

(72) 

Same as PN5910, see page 2-5 for explanation 

65 

DH3467CD 

Ceramic 

DIP 

(40) 

40 

40 

5 

100 30 


1.0 1.6 1 A 

0.5 0.8 1.2 500 

0.3 1.0 150 

25 

175 50 

90 

■ 

4 

70 

DH3467CN 

Molded 

DIP 

(39) 

40 

40 

5 

100 30 

. 


1.0 1.6 1 A 

0.5 0.8 1.2 500 

0.3 1.0 150 

25 

mm 

90 

■ 

4 

70 

DH3468CD 

Ceramic 

DIP 

(40) 

50 

50 

5 

100 30 


n 0 

25 

150 50 

90 

■ 

4 

70 

DH3468CN 

Molded 1 

DIP 

(39) 

50 

50 

5 

100 30 

20 1 A 5 

25 75 500 1 

25 150 1 

1.2 1.6 1 A 

0.6 0.8 1.2 500 

0.35 1.0 150 

25 

150 50 

90 


4 

70 

MPS3639 

TO-92 

(72) 

Same as PN3639, see page 2-5 for explanation 

65 

MPS3640 

TO-92 

(72) 

Same as PN3640, see page 2-5 for explanation 

65 



































SATURATED SWITCHES (Continued) 



Type No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

»CES* 

f CBO © Ycb 
( nA) (V) 

Max 

hFE @ ,c & VcE 
Min Max (mA) (V) 

V CE(SAT) V BE(SAT) 

(V) (V) @ C 

Max Min Max mA 

Cob 

(pF) 

Max 

* T | C 

(MHzl *- 

... (mA) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

NS3762 

TO-39 

40 

40 

5 


30 1 .5A 5 

30 120 1 A 1.5 

35 500 1 

40 150 1 

35 10 1 

0.9 1.4 1 A 

0.5 1.2 500 

0.22 1.0 150 

0.15 ' 0.8 10 

18 

180 50 

115 


10 

70 

NS3763 

TO-39 

60 

60 

5 


20 1 .5A 5 

20 80 1 A 1.5 

35 500 1 

40 1 50 1 

35 10 1 

0.9 1.4 1 A 

0.5 1 .2 500 

0.22 1.0 150 

0.15 0.8 10 

18 

180 50 

115 


10 

70 

PN3639 

TO-92 

(72) 

6 

6 

4 

10* 3 

20 50 1 .0 

30 120 10 0.3 

0.16 0.8 1.0 10 
0.5 1.5 50 

Q 

300 10 

60 


7 

65 

PN3640 

TO-92 

(72) 

12 

12 

4 

10* 6 

20 50 1 .0 

30 120 10 0.3 

KBIHiiHi 

Q 

300 10 

75 


7 

65 

PN4258 

TO-92 

(72) 

12 

12 

4.5 

10* 6 

30 50 1 

30 120 10 3 

15 1 0.5 

wmmm 

■ 

700 10 

20 


6 

65 

PN4258A 

TO-92 

(72) 

12 

12 

4.5 

10* 6 

30 50 1 

30 120 10 3 

15 1 0.5 

0.15 0.7 0.95 10 

0.5 1.5 50 

3 

700 10 

18 


6 

65 

PN5140 

TO-92 

(72) 

5 

5 

4 

50* 3 

20 40 10 1 

0.2 1.2 10 
0.75 50 

5 

400 10 

20 


6 

65 

PN5910 

TO-92 

(72) 

20 

20 

4.5 

10* 10 

30 50 1 

30 120 10 0.3 

15 1 0.5 

0.15 0.75 0.95 10 

0.5 1 .5 50 

3 

700 10 

20 


6 

65 


TEST CONDITIONS: 

(1) l C = 30mA, V CC = 3V, l B T = 3mA, Ig2 = 1.5mA. (2) l C =30mA, V CC = 3V, I B 1 = l B 2 = 1.5mA. (3) l C = 30mA, V CC = 3V, I B 1 = l B 2 = 3mA. (4) l C = 500mA, V CC = 30V, I B 1 = l B 2 = 50mA. 
( 5 ) l c = 10mA, V CC = 3V, I B 1 = l B 2 = 1mA. ( 6 ) l C = 10mA, V C c = 1.5V, Is 1 = l B 2 = 1mA. ( 7 ) l c = 10mA, V C c = 15V, I B 1 = l B 2 = 500 mA. ( 8 ) l c = 10mA, V cc = 2V, I B 1 = l B 2 = 1mA. ( 9 ) l c = 50mA, 
V C C = 3V. , B 1 = »B 2 - 5mA. ( 10 ) l C = 1A, V cc = 30V, I B 1 - l B 2 = 100mA. 
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LOW LEVEL AMPS 



Type 

No. 

Case 

Style 

VCBO 

(V) 

Min 

VCEO 

(V) 

Min 

VEBO 

(V) 

Min 

,CB0 V CB 

<nA) O 

Max 1 ' 

hFE ® 'C g, 

Min Max (mA) 

2N2604 

TO-46 

60 

45 


10 45 

350 10 

60 0.5 

40 120 0.01 

2N2604 

J, JTX, JTXV 

TO-46 

80 

60 

6 

10 50 

60 350 10 

60 0.5 

40 120 0.01 

2N2605 

TO-46 

60 

45 

6 

10 45 

600 10 

150 0.5 

100 300 0.01 

2N2605 

J, JTX, JTXV 

TO-46 

70 

60 

6 

10 50 

600 10 

150 0.5 

100 300 0.01 

2N3547 


60 

60 

6 

25 45 

75 10 

100 500 1 

60 0.1 

2N3540 

j | 

60 

45 

■ 

10 45 

600 10 

150 0.1 

100 300 0.01 

2N3549 

TO-18 

60 

60 

■ 

10 45 

800 10 

200 1 

150 0.1 

100 500 0.01 

2N3550 

TO-18 

60 

45 

■ 

1 45 

800 10 

300 1 

250 0.1 

200 600 0.01 

125 0.001 

2N3799 

TO-18 

60 

60 

■ 

10 50 

300 0.1 

300 900 0.5 

300 0.1 

225 - 0.01 

75 0.001 

2N3962 

TO-18 

60 

60 

6 

10 50 

90 50 

100 10 

100 450 1 

100 0.1 

100 300 0.01 

60 0.001 


PNP Transistors 


V CE(SAT) 

(V) & 

Max 

VBE(SAT) 

(V) @ 

Min Max 

*C 

(mA) 

Cob 

(pF) 

Max 

*T 

(MHz) @ 

Min Max 

to 

(mA) 

NF 

(dB)@ 

Max 

Freq 

(kHz) 

Process 

No. 

0.5 

■ 

0.9 

10 

6 

30 


0.5 

4 1 

62 

0.5 

0.7 

0.9 

10 

6 



0.5 

3 

■ 

62 

0.5 

0.7 

0.9 

10 

6 

30 


mm 

■ 

■ 

62 

0.5 

0.7 

0.9 

10 

6 

30 

140 

0.5 

■ 

■ 

62 

1.0 


1.0 

10 

8 

45 


1 

5 

■ 

62 

1.0 


1.0 

10 

8 

60 

150 

1 

4 1 

62 

1.0 


1.0 

10 


60 

150 

1 

4 

1 

62 

0.5 

0.7 

0.9 

5 

8 

60 

150 

1 

4 

1 

62 

' 0.25 


0.8 

1 


El 



1,5 

1 

62 

0.2 


0.7 

0.1 

1 







0.25 


0.9 

10 

6 

40 

160 

0.5 

3 

■ 

62 


0.4 


0.95 


50 














































































































Type 

No. 

Case 

Style 

VCBO 

(V) 

Min 

VCEO 

(V) 

Min 

VEBO 

(V) 

Min 

,CB0 V CB 

(nA) ® CB 
Max 

hFE 9 ‘ C & VCE 

Min Max (mA) (V) 

VCE(SAT) Vbe(SAT) . 

(V) & (V) @ C 

Max Min Max ' mAI 

C c b 

(pF) 

Max 

,T lc 

(MHz) @ , C 

... .. (mA) 

Min Max 

NF 

(dB>@T' eq , 

Max ,kHzl 

Process 

No. 

2N3963 

TO-18 

80 

80 

6 

10 70 

90 50 5 

100 10 5 

100 450 1 5 

100 0.1 5 

100 300 0.01 5 

60 0.001 5 

0.25 0.9 10 

0.4 0.95 50 

6 

40 160 0.5 

3 1 

62 

2N3964 

TO-18 

45 

45 

6 

10 40 

180 50 5 

200 10 5 

250 600 1 5 

250 0.1 5 

250 500 0.01 5 

180 0.001 5 

0.25 0.9 10 

0.4 0.95 50 

1 

■ 

■ 

62 

2N3965 

TO-18 

60 

60 

6 

10 50 

180 50 5 

200 10 5 

250 600 1 5 

250 0.1 5 

250 500 0.01 5 

180 0.001 5 

0.25 0.9 10 

0.4 0.95 50 

1 

50 160 0.5 

■ 

62 

2N4058 

TO-92 

(74) 

30 

30 

6 

100 20 

100 400 0.1 5 

0.7 10 



5 1 

62 

2N4059 

TO-92 

(74) 

30 

30 

6 

100 20 

45 660 1 5 

0.7 10 




62 

2N4061 

TO-92 

(74) 

30 

30 

6 

100 20 

90 330 1 5 

0.7 10 




62 

2N4062 

TO-92 

(74) 

30 

30 

6 

100 20 

180 660 1 5 

0.7 10 




62 

2N4248 

TO-92 

(72) 

Same as PN4248, see page 2-8 for explanation 

62 

2N4249 

TO-92 

(72) 

Same as PN4249, see page 2-8 for explanation 

62 

2N4250 

TO-92 

(72) 

Same as PN4250, see page 2-8 for explanation | 

\ 

62 

2N4250A 

TO-92 

(72) 

Same as PN4250A, see page 2-8 for explanation 

62 

2N4288 

TO-92 ! 

(74) 

30 

25 

6 

50 25 

BH 

0.35 0.8 1 

8 

40 1 


62 

2N4289 

. 

: 

TO-92 

(74) 

60 

45 

1 

10 45 

75 10 5 

150 600 1 5 

100 0.1 5 

0.35 0.8 1 

8 

40 1 

4 1 

62 
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PNP Transistors 


ro 

60 



LOW LEVEL AMPS (Continued) 


Type 

No. 

Case 

Style 

VCBO 

(V) 

Min 

VCEO 

(V) 

Min 

VEBO 

(V) 

Min 

,CB0 V CB 

<nA) @ CB 
Max 

hpE . ® ' c 8, VcE 
Min Max (mA) (V) 

V CE(SAT) V BE(SAT) . 

(V) & (V) @ C 

Max Min Max ' mA) 

Cob 

(pF) 

Max 

*t i c 

(MHz) @ , C 
... .. (mA) 

Min Max 

NF _ 

Max 

Process 

No. 

2N4964 

TO-92 

{72) 

Same as MPSA70, see below for explanation 

62 

2N4965 

TO-92 

(72) 

Same as 2N5086 , see below for explanation 

62 

2N5086 

TO-92 

(72) 

50 

50 

■ 

50 35 

— 


4 

40 0.5 

3 1 

62 

2N5087 

TO-92 

(72) 

50 

50 

■ 

50 35 

10 5 

1 5 

0.1 5 

0.3 10 

■ 

mm 

m 

62 

2N5227 

TO-92 

(72) 

30 

30 

3 

100 10 


0.4 1.0 10 

5 

100 10 


62 

MPSA70 

TO-92 

(72) 


40 

4 

100 30 

40 400 5 10 

0.25 10 

4 

125 5 


62 

MPS6523 

TO-92 

(72) 


25 

H 

50 20 

300 600 2 10 

150 0.1 10 

0.5 50 

4 


3 1 

62 

PN4248 

TO-92 

(72) 

40 

40 

5 

10 40 

50 0.1 5 

0.25 10 

6 



62 

PN4249 

TO-92 

(72) 

60 

60 

5 

10 40 

100 300 0.1 5 

0.25 10 

6 


3 1 

62 

PN4250 

TO-92 

(72) 

40 

40 

HI 

10 40 

250 700 0.1 5 

0.25 10 

6 


2 1 

62 

PN4250A 

TO-92 

(72) 

60 

60 

H 

10 50 

250 700 0.1 5 

0.25 10. 

6 


2 1 

62 



GENERAL PURPOSE AMPS AND SWITCHES 


Type 

No. 

Case 

Style 

v CB0 

(V) 

Min 

v CEO 

(V) 

Min 

v EB0 

(V) 

Min 

'CBO v 
(nA)@ « 

Max ' ' 

hFE @ ‘C g, VcE 
Min Max (mA) (V) 

VCE(SAT) V BE (SAT) . 

(V) & (V) @ ' c 

Max Min Max ' ' 

C 0 b 

(pF) 

Max 

f T | C 

(MHz) @ , C A . 
... .. 1mA) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Min 

Test 

Condition 

Process 

No. 

2N722 

TO-18 

50 

35 

5 


30 90 150 10 

25 5 10 

1.5 1.3 150 

45 

60 50 




63 

2N1132 

TO-5 

50 

35 

2 

100 30 

30 90 150 10 

25 5 10 

1.5 1 .3 150 

45 

60 50 




63 

2N2696 

TO-18 

25 

25 

H 

25 10 

20 300 2 

30 130 50 1 

0.25 1.1 50 

1 .0 2.0 300 

20 

100 50 

170 


1 

63 






















































































































































GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CBO VrR 
<nAI@ 

Max 

hFE @ 'C & V CE 
Min Max (mA) (V) 

V CE(SAT) V BE {SAT) lrs 

(V) & (V) @ C 

Max Min Max 

Cob 

(pF) 

Max 

,T | C 

(MHz) @ , C .. 

ft. ' mA ) 

Mm Max 

toff 

(ns) 

Max 

NF 

(dB) 

Min 

Test 

Condition 

Process 

No. 

2N2904 

TO-5 

60 

40 

5 

20 50 

20 .500 10 

40 120 150 10 

35 10 10 

25 1 10 

20 0.1 10 

0.4 1.3 150 

1 .6 2.6 500 

8 

200 50 

100 


2 

63 

2N2904 

J, JTX, JTXV 

TO-5 

60 

40 

■ 


20 500 10 

40 120 150 10 

35 10 10 

25 1 10 

20 0.1 10 

0.4 1.3 150 

1 .6 2.6 500 

8 

200 50 

175 


2 

63 

2N2304A 

TO-5 

60 

60 

■ 

m 

40 500 10 

40 150 10 

40 10 10 

40 120 1 10 

40 0.1 10 

0.4 1.3 150 

1 .6 2.6 500 

8 

200 50 

100 



63 

2N2904A 

J, JTX, JTXV 

TO-5 

60 ■ 

60 

5 

10 50 

40 500 10 

40 150 10 

40 10 10 

40 120 1 10 

40 0.1 10 

0.4 1.3 150 

1.6 2.6 500 

8 

200 50 

175 


■ 


2N2905 

TO-5 

60 

40 

5 

20 50 

30 500 10 

100 300 150 10 

75 10 10 

50 1 10 

35 0.1 10 

0.4 1.3 150 

1.6 2.6 500 

1 

200 50 

100 


2 

63 

2N2905 

J, JTX, JTXV 

TO-5 

60 

40 

5 

■ 

30 500 10 

100 300 150 10 

75 10 10 

50 1 10 

35 0.1 10 

0.4 1.3 150 

1 .6 2.6 500 

1 

200 50 

200 


2 

63 

2N2905A 

TO-5 

60 

60 

5 

■ 

50 500 10 

100 300 150 10 

100 10 10 

100 1 10 

75 0.1 10 

0.4 1.3 150 

1 .6 2.6 500 

8 

200 50 

100 



63 


TEST CONDITIONS: 

(1) l C = 300mA, V CC = 1QV, Igl = l B 2 = 30mA. (2) l c = 150mA, V CC = 6V, I B 1 = i B 2 = 15mA. (3) l C = 300mA, V CC = 15V, l B ^ = l B 2 = 30mA. (4) l C = 300mA, V C C = 30V, Ib 1 = l B 2 = 30mA. 
(5) l C = 10mA, V C C = 3V, \ B ' = l B 2 = 1mA. (6) l C = 100 ^A, V CE = 5V, f = 100Hz. (7) l c = 30 juA, V CE = 5V, f = 1kHz. (8) l c = 100 M, V CE = 5V, f = 1kHz. 19) l c - 250 jtiA, V C E = 5V, 
f = 1kHz. (10) l C = lOpA, V C E = 5V, f = 1kHz. (11) l C = 50mA, V CC = 30V, l B “< = l B 2 = 5mA. (12) l c = 150mA, V cc = 30V, I B 1 = l B 2 = 15mA. (13) l c = 50mA, V cc = 10V , \ B ' = l B 2 = 5mA. 



sjO}s;sueji dNd 
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PNP Transistors 



































GENERAL PURPOSE AMPS AND SWITCHES (Continued) 



V CE(SAT) V BE(SAT) . 

(V) & (V) @ C 

Max Min Max m 

C Q b 

(pF) 

Max 

,T lc 

(MHz) @ , C A , 
... .. ImA) 

Mm Max 

t off 

(ns) 

Max 

NF 

(dB) 

Min 

Test 

Condition 

Process 

No. 

0.4 1.3 150 

1 .6 2.6 500 

8 

200 50 

200 


2 

63 

0.25 1.2 50 

1 .0 2.0 300 

10 

130 50 



3 

63 

0.25 1.2 50 

1 .0 2.0 300 

10 

130 50 

100 


3 

63 

0.25 1.2 50 

1 .0 2.0 500 

10 

130 50 

100 


4 

63 




100 


4 

63 

0.6 1.5 150 




■ 

2 

63 

0.6 1.5 150 

10 

200 50 

150 

■ 

2 

63 

0.6 1.5 150 

10 

200 50 

150 


■ 

63 

0.6 1.5 150 

10 

200 50 

157 

■ 

2 

' 

63 

0.25 0.6 0.9 10 

0.5 1.2 50 


250 10 

225 


5/6 

69 

0.25 0.6 0.9 10 

0.5 1.2 50 , 

6 

250 10 

225 

6 

5/6 

69 


(3) l C = 300mA, V CC = 15V, Ib 1 = l B 2 = 30mA. (4) l c = 300mA, V CC = 30V, Ib 1 = l B 2 = 30mA. 
= 30 jliA, V CE = 5V, f = 1kHz. (8) l c = 100 juA, V CE = 5V, f = 1kHz. (9) l c = 250 n A, V CE = 5V, 
2) l c = 150mA, V CC = 30V, Ib 1 = l B 2 = 15mA. (13) l c = 50mA, V CC = 10V, I B 1 = l B 2 = 5mA. 
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GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


PNP Transistors 


V C BO v CEO V EBO l C BO v h , v 

IV) (V) (V) (nA)@ CB FE @ C & CE 

... ... ... .. (V) Mm Max (mA) (V) 

Min Min Min Max 


V CE(SAT) V BE(SAT) 
(V) & (V) d 

Max Min Max 


c ob f T 

(pF) (MHz) @ 

Max Min Max 


2N3250A TO-18 

J, JTX, JTXV 



250 

10 

300 

20 

300 

10 

300 900 

10 

200 

50 

200 

50 

200 

50 


toff NP 
(ns) (dB) 
Max Min 




Condition | No. 


5/6 
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GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

‘ CB0 VpH 

<"A>@ ,5f 

Max 

h FE @ 'C & V CE 
Min Max (mA) (V) 

VCE(SAT) V BE(SAT) 

(V) & (V) @ C 

Max Min Max m 

^ob 

(pF) 

Max 

,T lc 

(MHz) @ . C .. 
... (mA) 

Min Max 

<off 

(ns) 

Max 

NF 

(dB) 

Min 

Test 

Condition 

Process 

No. 

2N3638A 

TO-92 

(72) 

Same as PN3638A, see page 2-17 for explanation 

63 

2N3644 


Same as PN3644, see page 2-17 for explanation 

63 

2N3702 

TO-92 

(74) 

40 

25 

5 

100 20 

60 300 50 5 

0.25 50 

12 

100 50 




63 

2N3703 

TO-92 

(74) 

50 

30 

5 

100 20 

30 1 50 50 5 

0.25 50 

12 

100 50 




63 

2N3905 

TO-92 

(72) 

40 

40 

5 


15 100 1 

30 50 1 

50 150 10 1 

40 1 1 

30 0.1 1 

0.25 0.65 0.85 10 

0.4 0.95 50 

1 

200 10 

260 


5/8 

66 

2IM3906 

TO-92 

(72) 

40 

40 

5 


30 100 1 

60 50 1 

100 300 10 1 

80 1 1 

60 0.1 1 

0.25 0.65 0.85 10 

0.4 0.95 50 

1 

250 10 


1 

5/8 

66 

2N4121 

TO-92 

(72) 

Same as PN4121 , see page 2-17 for explanation 

66 

2N4122 

TO-92 

(72) 

Same as PN41 22 , see page 2-17 for explanation 

66 

2N4125 

TO-92 

(72) 

30 

30 

4 

50 20 

25 50 1 

50 150 2 1 

0.4 0.95 50 

4.5 

200 10 


5 

8 

66 

2N4126 

TO-92 

(72) 

25 

25 

4 

50 20 

60 50 1 

120 360 2 1 

0.4 0.95 50 

H 

250 10 


4 

8 

66 

2N4142 

TO-92 

(72) 

Same as PN4142, see page 2-17 for explanation 

63 

2N4143 

TO-92 

(72) 

Same as PN41 43, see page 2-17 for explanation 

• 63 

2N4290 

TO-92 

(74) 

30 

20 

5 

500 20 

50 300 100 10 

40 10 10 

20 0.1 10 

0.4 1.5 100 

10 

100 10 




63 


TEST CONDITIONS: 

( 1 ) l C = 300mA, V CC = 10V, l 0 1 = l 0 2 = 30mA. ( 2 ) l c = 150mA, V CC = 6V, Ib 1 = Ib 2 = 15mA. ( 3 ) Iq = 300mA, V CC = 15V, Ig 1 = l B 2 = 30mA. ( 4 ) l c = 300mA, V C C = 30V, I B 1 = l B 2 = 30mA. 
( 5 ) l C = 10mA, Vqc = 3V, I B 1 = l B 2 = 1mA. (6) l c = 100 /iA, V CE = 5V, f = 100Hz. ( 7 ) l C = 30 jiA, V CE = 5V, f = 1kHz. ( 8 ) l c = 100 juA, V CE = 5V, f = 1kHz. ( 9 ) l c = 250 jliA, V C E = 5V, 
f = 1kHz. ( 10 ) l C = 10 mA, V CE = 5V,f = 1kHz. ( 11 ) l C = 50mA, V cc = 30V, I B 1 = l B 2 = 5mA. (12) l C = 1 50mA, V CC = 30V, Ib 1 = l B 2 = 15mA. ( 13 ) l c = 50mA, V CC = 10V, l 0 1 * l B 2 = 5mA. 
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PNP Transistors 


2 

a 

GENERAL PURPOSE AMPS AND SWITCHES (Continued) 

Type 

No. 

Case 
Style . 

V C BO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CBO Vpo 

("At® 

Max 

hFE & 'C & V CE 
Min Max InAI (VI 

V CE(SAT) V BE(SAT) . 

(V) & (V) @ C 

Max Min Max mA 

c ob 

(pF) 

Max 

f T | C 

(MHz) @ c 
... .. (mA) 

Mm Max 

*off 

(ns) 

Max 

NF 

<dB) 

Min 

Test 

Condition 

Process 

No. 

2N4291 

TO-92 

(74) 

40 

30 

6 

200 30 

100 300 100 10 

50 10 10 

30 0.1 10 

0.4 1.5 100 

10 

100 10 




63 

2N4402 

TO-92 

(72) 

40 

40 

5 


20 500 2 

50 150 150 2 

50 .10 ' 1 

30 1 1 

0.4 0.7 0.95 150 

0.75 1 .3 500 

10 

150 20 

255 


4 

63 

2N4403 

TO-92 

(72) 

40 

40 

5 


20 500 2 

100 300 150 2 

100 10 1 

30 1 4 1 

60 0.1 1 

0.4 0.75 0.95 150 

0.75 1.3 500 

10 

200 20 

255 


4 

63 

2N4916 

TO-92 

(72) 

Same as PN491 6, see page 2-18 for explanation 

66 

2N4917 

TO-92 

(72) 

Same as PN491 7, see page 2-18 for explanation 

66 

2N4971 

TO-92 

(72) 

Same as PN2906, see page 2-16 for explanation 

63 


TO-92 

(72) 

Same as PN2907, see page 2-16 for explanation 

63 

2N5138 

TO-92 

(72) 

Same as PN51 38, see page 2-18 for explanation 

66 

2N5139 

TO-92 

(72) 

Same as PN51 39, see page 2-18 for explanation 

66 

2N5142 


Same as PN5142, see page 2-18 for explanation 

63 

2N5143 

TO-92 

(72) 

Same as PN5143, see page 2-18 for explanation 

63 

2N5221 

TO-92 

(72) 

15 

15 

3 

100 10 

30 600 50 10 

30 10 10 

0.5 1.1 150 

15 

100 20 




63 

2N5226 

TO-92 

(72) 

25 

25 

4 . 

300 15 

30 600 50 10 

25 10 . 10 

0.8 1.0 100 

20 

50 20 




63 

2N5356 

TO-92 

(74) 

25 

25 

■ 

100 25 

40 120 50 1 

0.25 50 

8 





63 

2N5355 

TO-92 

(74) 

25 

25 

m 

100 25 

100 300 50 1 

0.25 50 

8 





63 

2N5365 


40 

40 

1 


20 300 5 

40 120 50 1 

32 2 1 

0.25 1 .1 50 

1 .0 2.0 300 

8 





63 
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GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CBO v 
(nA>@ CB 

Max ' ' 

hFE @ 'C & V CE 
Min Max (mA) (V) 

VCE(SAT) V BE(SAT) 

(V) & (V) @ . C A . 

.. ... .. (mA) 

Max Min Max 

^ob 

(pF) 

Max 

* T | C 
(MHz) @ , C ., 
... .. (mA) 

Min Max 

t off 

(ns) 

Max 

NF 

(dB) 

Min 

Test 

Condition 

Process 

No. 

2N5366 

TQ-92 

(74) 

40 

40 

■ 


40 300 5 

100 300 50 1 

80 2 1 


8 



■ 


63 

2N5400 

TO-92 

(72) 

130 

120 

5 

100 100 

40 50 5 

40 180 10 5 

30 15 

0.2 1.0 10 

0.5 1.0 50 


100 400 10 

■ 

■ 

9 

74 

2N5401 

TO-92 

(72) 

160 

150 

5 

50 120 

m 

0.2 1.0 10 

0.5 1.0 50 

6 

100 300 10 

■ 

■ 

9 

74 

2N5817 

TO-92 

(77) 

50 

40 

5 - 

100 25 


0.75 1 .2 500 

15 

100 50 




63 

EN2907 

TO-92 

(72) 

Same as PN2907, see page 2-16 for explanation 

63 

MPSL51 

TO-92 

(72) 

100 

100 

4 

1 ;uA 50 

40 250 50 5 

0.25 1.2 10 

0.3 1 .2 50 

8 

60 10 




74 

MPS3638 

TO-92 

(72) 

Same as PN3638, see page 2-16 for explanation 

63 

MPS3638A 

TO-92 

(72) 

Same as PN3638A, see page 2-17 for explanation 

63 

MPS3644 

TO-92 

(72) 

Same as PN3644, see page 2-17 for explanation 

63 

MPS3645 

TO-92 

(72) 

Same as PN3645, see page 2-17 for explanation 

63 

MPS3702 

TO-92 

(72) 

40 

25 

5 

100 20 

60 300 50 5 

0.25 50 

12 

100 50 




63 

MPS3703 

TO-92 

(72) 

50 

30 

5 

100 20 

30 150 50 5 

0.25 50 

12 

100 50 




63 

MPS6516 

TO-92 

(72) 

40 

40 

4 

50 30 

30 100 10 

50 100 2 10 

0.5 50 

4 





66 

MPS6517 

TO-92 

(72) 

40 

40 

4 

50 30 

60 100 10 

90 180 2 10 

0.5 50 

4 





66 

MPS6518 

TO-92 

(72) 


40 

4 

500 30 

90 100 10 

150 300 2 10 

0.5 50 

4 





66 

MPS6522 

TO-92 

(72) 


25 

4 

50 20 

200 400 2 10 

100 0.1 10 

0.5 50 

4 



3 

10 

66 


TEST CONDITIONS: 

(1) l C = 300mA, V C C = 10V, *B 1 = *B 2 = 30mA. (2) l c = 150mA, V cc = 6V, Ib 1 = l B 2 = 15mA. (3) l c = 300mA, V C c = 15V, le 1 = Ib 2 = 30mA. (4) l c = 300mA, V cc = 30V, Ib 1 = l B 2 = 30mA. 
(5) l C = 10mA, V CC = 3V, I B 1 = l B 2 = 1mA. (6) l C = 100 juA, V CE = 5V, f = 100Hz. (7) l c = 30 axA, V CE = 5V, f = 1kHz. (8) l c = 100 pA, V CE = 5V, f = 1kHz. (9) l C = 250 mA, V ce = 5V, 
f = 1kHz. (10) l C = 10 fiA, V CE - 5V, f = 1kHz. (11) i C = 50mA, V cc = 30V, Ib 1 = l B 2 = 5mA. (12) l C = 150mA, V CC = 30V, Ib 1 = Ib 2 = 15mA. (13) l c = 50mA, V cc = 10V, Ib 1 = Ifi 2 = 5mA. 


I 
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PNP Transistors 



GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 

Case 

Style 

VcBO 

(V) 

Min 

V C EO 

(V) 

Min 

v EBO 

(V) 

Min 

' CB0 VOR 
(nA) @ 

Max 

hFE @ «C & V CE 
Min Max (mA) (V) 

V CE(SAT) V BE(SAT) . 

(V) & (V) @ C 

Max Min Max mA 

c ob 

(pF) 

Max 

,T | C 
(MHz) @ C 

Min Max m 

t off 

(ns) 

Max 

NF 

(dB) 

Min 

Test 

Condition 

Process 

No. 

MPS6533 

TO-92 

(72) 

40 

40 

4 

50 30 

25 500 10 

40 120 100 1 

30 10 1 

0.5 1.0 100 

6 





63 

MPS6534 

TO-92 

(72) 

40 

40 

4 

50 30 

50 500 10 

90 270 100 1 

60 10 1 

0.3 1.0 100 

6 





63 

MPS6535 

TO-92 

(72) 

30 

30 

4 

100 20 

30 100 1 

0.5 1.2 100 

6 





63 

NS3905 

TO-18 

40 

40 

5 


15 100 1 

30 50 1 

50 150 10 1 

40 1 1 

30 0.1 1 

0.25 0.65 0.85 10 

0.4 0.95 50 

4.5 

200 10 

260 

5 

5/8 

66 

NS3906 

TO-18 

40 

40 

5 


30 100 1 

60 50 1 

100 300 10 1 

80 11 

60 0.1 1 

0.25 0.65 0.85 10 

0.4 0.95 50 

4.5 

250 10 

300 

4 

5/8 

66 

PN2906 

TO-92 

(72) 

60 

40 

5 

20 50 

20 500 10 

40 120 150 10 

35 10 10 

25 1 10 

20 0.1 10 

0.4 1.3 150 

1 .6 2.6 500 

8 

200 50 

100 

1 

2 

63 

PN2906A 

TO-92 

(72) 

60 

60 

5 

10 50 

40 500 10 

40 120 150 10 

40 10 10 

40 1 10 

40 0.1 10 

0.4 1.3 150 

1.6 2.6 500 

8 

200 50 

100 

1 

2 

63 

PN2907 

TO-92 

(72) 

60 

40 

5 

20 50 

30 500 10 

100 300 150 10 

75 10 10 

50 1 10 

35 0.1 10 

0.4 1.3 150 

1.6 2.6 500 

8 

200 50 

100 

1 


63 

PN2907A 

TO-92 

(72) 

60 

60 

5 

20 50 


0.4 1 .3 1 50 

1.6 2.6 500 

8 

200 50 

100 

1 

1 

63 

PN3638 

TO-92 

(72) 

25 


1 

35* 15 

20 300 2 

20 50 1 

30 10 10 

0.25 1.1 50 

1.0 0.8 2.0 300 

20 

100 50 

170 


1 

63 
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GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 

Case 

Style 

VCBO 

(V) 

Min 

v CEO 

(V) 

Min 

VEBO 

(V) 

Min 

*CBO 

(nA)<s 

Max 

, V C B 
(V) 

h FE <c 
Min Max 

a *C & 
(mA)* 

V CE 

(V) 

V CE(SAT) 

(V) 

Max 

v BE(SAT) 

& (V) @ 

Min Max 

>c 

(mA) 

^ob 

(PF) 

Max 

*T 

(MHz) @ 
Min Max 

‘c 

(mA) 

toff 

(ns) 

Max 

NF 

(dB) 

Min 

Test 

Condition 

Process 

No. 

PN3638A 

TO-92 

25 

25 


25* 

15 

20 


300 

2 

0.25 


1.1 

50 

10 

150 

50 

170 


■HMB|| 

63 


(72) 






100 


50 

1 
















■ 



100 


10 

10 

1.0 

0.8 

2.0 

300 





■ 

H H 






Hi 



80 


1 

10 









hh 

| H 


PN3644 

TO-92 

45 

45 

5 

35* 

30 

20 


300 

2 

0.25 


1.0 

50 

8 

200 

20 

100 

H^H 

■ 

63 


(72) 






100 

300 

150 

10 









■ 

■ 









80 

240 

50 

1 

0.4 


1.3 

150 






■ 









100 


10 

10 










H 









80 


1 

10 

1.0 

0.8 

2.0 

300 





' ; V-S- ■ 

H 









40 


0.1 

10 









hh 

H 


PN3645 

TO-92 

60 

60 

5 

35* 

50 

20 


300 

2 

0.25 


1.0 

50 

8 

200 

20 

100 


4 

63 


(72) 






100 

300 

150 

10 



















80 

240 

50 

1 

0.4 


1.3 

150 















100 


10 

10 













- 






80 


1 

10 

1.0 

0.8 

2.0 

300 















40 


0.1 

10 












PN4121 

TO* 92 , 

40 

40 

5 

25* 

30 

15 


50 

1 

0.13 


0.75 

1 

mm 



EB 

mm 

11/8 



(72) 






70 

200 

10 

1 

0.14 

0.7 

0.9 

10 

■I 

flj 


■ 










60 


1 

1 

0.3 


1.1 

50 

■ 

■ ... 













40 


0.1 

1 





mm 

H 1 


■1 

HH 



PN4122 

TO-92 

40 

40 

5 

25* 

30 

30 


50 

1 

0.13 


0.75 

1 

d 



wm 

mm 


66 


(72) 






150 

300 

10 

1 





■ 

H 


m 

HH 

— ""H 









150 


1 

1 

0.14 

0.7 

0.9 

10 

■ 

■ 


Hi 

^^H 










100 


0.1 

1 

0.3 


1.1 

50 

Hi 




■H 

HH 


PN4142 

TO-92 

60 

40 

5 



20 


500 

10 

0.4 


1.3 

150 


200 

50 

100 

HH 


63 








20 


150 

.1 1 





gap 





■ 









40 

120 

150 

10 

1.6 


2.6 

500 

^H 




^^H 

H 








1 

35 


10 

10 I 





^H 




H 







! 



25 


1 

10 





^H 














20 


0.1 

10 










HH 


PN4143 

TO-92 

60 

40 

5 



30 


500 

10 

0.4 


1.3 

150 

8 




■ 

12 

63 


(72) 






50 


150 

1 















i 

1 



100 

300 

150 

10 

1.6 


2.6 

500 





y§§ . ' 






. : 

1 



75 


10 

10 
















| 



50 


1 

10 














: 





35 


0.1 

10 









H 




TEST CONDITIONS: 

(1) lc = 300mA, Vcc = 10V, I B 1 = l g 2 = 30mA. (2) l c - 150mA, V CC = 6V, l B ! = l B 2 = 15mA. (3) l C = 300mA, V CC = 15V, i B 1 = l B 2 = 30mA. (4) l C = 300mA, V CC = 30V, Igl = l B 2 = 30mA. 
(5) l C = 10mA, V C C = 3V, I B 1 = l B 2 = 1mA. (6) l C = 100 mA, V CE = 5V, f = 100Hz. (7) l c = 30 juA, V CE = 5V, f = 1kHz. (8) l C = 100 juA, V CE = 5V, f = 1kHz. (9) l C = 250 M, V CE = 5V, 
f = 1kHz. (10) l C = 10 mA, V CE = 5V, f = 1kHz. (11) l c = 50mA, V C c = 30V, I B 1 = l B 2 = 5mA. (12) l C = 150mA, V CC = 30V, I B 1 = l B 2 = 15mA. (13) l C = 50mA, V CC = 10V, I B 1 = l B 2 = 5mA. 
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PNP Transistors 



GENERAL PURPOSE AMPS AND SWITCHES (Continued) 


Type 

No. 

Case 

Style 

VcBO 

(V) 

Min 

VCEO 

(V) 

Min 

v E bo 

(V) 

Min 

CB0 Vpn 
(nA) @ CB 

Max 

h FE ® 'C & V CE 
Min Max (mA) (V) 

VCE(SAT) V BE ( SAT ) 

(V) & (V) @ C 

Max Min Max mA) 

c ob 

(pF) 

Max 

f T 

(MHz) @ . C A . 
... .. (mA) 

Mm Max 

toff 

(ns) 

Max 

NF 

(dB) 

Min 

Test 

Condition 

Process 

No. 

PN4916 

TO-92 

(72) 

30 

30 

5 

25* 15 

15 200 50 1 

70 10 1 

60 1 1 

40 0.1 1 

0.13 0.75 1 

0.14 0.7 0.9 10 

0.3 0.75 1.1 50 

4.5 

400 10 

150 

4 

13/8 

66 

PN4917 

TO-92 

(72) 

30 

30 

5 

25* 15 

30 50 1 

150 300 10 1 

150 1 1 

100 0.1 1 

0.13 0.75 1 

0.14 0.7 0.9 10 

0.3 0.75 1.1 50 

4.5 

450 10 

150 

4 

13/8 

66 

PN5138 

TO-92 

(72) 

30 

30 

5 

50 20 

50 10 10 

50 1 10 

50 800 0.1 10 

0.3 1.0 10 

7 

30 0.5 




66 

PN5139 

TO-92 

(72) 

20 

20 

5 

50* 15 

15 50 10 

40 10 1 

40 1 10 

30 0.1 10 

0.2 0.7 1.0 10 

0.5 0.75 1.25 50 

5 

300 10 

200 


13 

66 

PN5142 

TO-92 

(72) 

20 

20 

4 

50* 12 

15 300 10 

30 50 1 

0.5 1.5 50 

0.2 0.8 2.5 300 

10 

100 50 

200 


1 

63 

PN5143 

TO-92 

(72) 

20 

20 

4 

50* 12 

15 300 10 

30 y 50 1 

0.5 1 .5 50 

0.2 0.8 2.5 300 

10 

100 50 

200 


1 

63 

TN2905 

TO-92+ 

(91) 

60 

40 

5 

20 50 

30 500 10 

100 300 150 10 

75 10 10 

50 1 10 

35 0.1 10 

0.4 1.3 150 

1.6 2.6 500 

8 

200 50 

100 

1 

2 

63 

TN2905A 

TO-92+ 

(91) 

60 

60 

5 

10 50 

50 500 10 

100 300 150 10 

100 10 10 

100 1 10 

75 0.1 10 

0.4 1.3 150 

1 .6 2.6 500 

8 

200 50 

100 


2 

63 


TEST CONDITIONS: 

(1) l C = 300mA, V C C = 10V, Ib 1 = >B 2 = 30mA. (2) l C = 150mA, V C c = 6V, l B r = Ib 2 = 15mA. (3) l C = 300mA, V cc = 15V, Igl = l B 2 = 30mA. (4) l C = 300mA, V CC = 30V, Is 1 = l B 2 = 30mA. 
(5) l C = 10mA, V cc = 3V, Ib 1 = Ib 2 = 1mA. (6) l C = 100 mA, V ce = 5V, f = 100Hz. (7) l c = 30 n A, V CE = 5V, f = 1kHz. (8) l C = 100 pA, V CE = 5V, f = 1kHz. (9) l C = 250 juA, V CE = 5V, 
f = 1kHz. (10) l C = 10 pA, V C E = 5V, f = 1kHz. (11) l C = 50mA, V cc = 30V, Ig 1 = I B 2 = 5mA. (12) l C = 150mA, V CC = 30V, Ib 1 = * B 2 = 15mA. (13) l c = 50mA, V CC = 10V, Ib 1 = \q 2 = 5mA. 
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MEDIUM POWER 



Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

V C EO 

(V) 

Min 

v EBO 

(V) 

Min 

,CB0 V rR 
(nA) @ CB 

Max ' 

h F6 <a 'C & V C6 
Min Max (mA) (V) 

V CE(SAT) V BE ( SAT ) 

(V) & (V) @ C 

Max Min Max ™ 

Cob 

(pF) 

Max 

*t i c 

(MHz) @ C 
... (mA) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N3634 

TO-39 

140 

140 

5 

100 100 

25 150 10 

50 150 50 10 

50 10 10 

45 1 10 

40 0.1 10 

0.3 0.8 10 

0.5 0.65 0.9 50 

10 

150 30 

600 


1/2 

73 


TO-39 

140 

140 

5 


30 150 10 

50 150 50 10 

50 _ 10 10 

45 1 10 

25 0.1 10 

0.3 0.8 10 

0.6 0.65 0.9 50 

10 

150 800 30 

600 


1/2 

73 

2N3635 

TO-39 

140 

140 

5 


50 150 10 

100 300 50 10 

100 10 10 

90 1 10 

80 0.1 10 

0.3 0.8 10 

0.5 0.65 0.9 50 

10 

200 30 

600 


1/2 

73 

2N3635 

J, JTX 

TO-39 

140 

140 

5 

100 100 

60 150 10 

100 300 50 10 

100 10 10 

90 1 10 

55 0.1 10 

0.3 0.8 10 

0.6 0.65 0.9 50 

10 

200 850 30 

600 




2N3636 

TO-39 

175 

175 

■ 

100 100 

25 150 10 

50 150 50 10 

50 10 10 

45 1 10 

40 0.1 10 

0.3 0.8 10 

0.5 0.65 0.9 50 

10 

150 30 

600 




2N3636 

J, JTX 

TO-39 

175 

175 

5 

100 175 

30 150 10 

50 150 50 10 

50 10 10 

45 1 10 

25 0.1 10 

0.3 0.8 10 

0.6 0.65 0.9 50 

10 

150 800 30 

600 


1/2 

73 

2N3637 

TO-39 

175 

175 

5 

100 100 

50 150 10 

100 300 50 10 

100 10 10 

90 1 10 

80 0.1 10 

0.3 0.8 10 

0.5 0.65 0.9 50 

10 

200 30 

600 


1/2 

73 

2N3637 

J, JTX 

TO-39 

175 

1 

5 

100 175 

60 150 10 

100 50 10 

100 300 10 10 

90 1 10 

55 0.1 10 

0.3 0.8 10 

0.6 0.65 0.9 50 

10 

200 850 30 

600 


1/2 

73 


TEST CONDITIONS: 

(1) lc = 50mA, V C C = 100V, Ib 1 = Ib 2 = 5mA. 12) l C = 500 juA. V C E = 10V, f = 1kHz. (3) l C = 500mA, V CC = 30V, I B 1 = l B 2 = 50mA. (4) l C = 150mA, V CC = 30V, I B 1 = l B 2 = 15mA. (5) l C = 100 pA, 
V C C= 10V, f= 1kHz. 


ro 


sjoisjsueji dNd 































































































2-20 


PNP Transistors 


MEDIUM POWER (Continued) 


Type 

No. 

Case 

Style 

V C BO 

(V) 

Min 

v CEO 

(V) 

Min 

v E bo 

(V) 

Min 

f CBO 
(nA) @ 
Max 

V CB 

(V) 

2N4030 

TO-39 

60 

60 

5 

50 

50 


Min Max (mA) (V) 


2N4031 TO-39 

2N4032 TO-39 

2N4033 TO-39 

2N4036 TO-39 


2N4037 TO-39 




40 


1 A 

5 

70 


500 

5 

100 

300 

100 

5 

75 


0.1 

5 

25 


1 A 

5 

70 


500 

5 

100 

300 

100 

5 

75 


0.1 

5 

20 


500 

10 

40 

140 

150 

10 

MM 


0.1 

10 

50 

250 

150 

10 

15 


1 

10 



2N4314 TO-39 90 65 


100 m A 80 10 1 A 1 

20 500 1 

30 150 250 1 

40 100 1 

250 60 50 250 150 10 

15 1 10 


2N4354 TO-92 Same as PN4354, see page 2-25 for explanation 

(72) 


TO-92 Same as PN4355, see page 2-25 for explanation 
(72) 



V CE(SAT) 

(V) 

V BE(SAT) 

& (Vi @ 

to 

(mA) 

Max 

Min Max 

1.0 


1 A 

0.5 


500 

0.15 

0.9 

150 

0.5 


500 

0.15 

0.9 

150 

1 


1 A 

0.5 


500 

0.15 

0.9 

150 

0.5 


500 

0.15 

0.9 

150 

0.6 

1.4 

150 

1.4 


150 

0.6 

1.5 

1 A 

0.6 

1.5 

1 A 

0.6 

1.5 

1 A 

1.4 


150 


f T 

(MHz) <a 
Min Max 


toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

400 


3 

67 

400 


3 

67 

400 


3 

67 

400 


3 

67 

700 


4 

67 
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MEDIUM POWER (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CBO v 

,nAI ® (Sf 

Max 

h FE 9 'C & V CE 

Min Max (mA) (V) 

VCE(SAT) V BE ( SAT) 

(V) & (V) @ C 

Max Min Max 

C Q b 

(pF) 

Max 

,T lc 

(MHz) @ 

Min Max m 

*off 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2N4356 

TO-92 

(72) 

Same as PN4356, see page 2-25 for explanation 

67 

2N6554 

TO-202 

(35) 


60 

5 

100 40 

25 500 1 

60 250 1 

80 300 50 1 

60 10 1 

1.0 1 A 

0.5 250 

18 

75 250 100 

■ 



78 

2N6555 

TO-202 

(35) 

■ 

80 

5 

100 60 

25 500 1 

60 250 1 

80 300 50 1 

60 10 1 

1.0 1 A 

0.5 250 

18 

75 250 100 

■ 




2N6556 

TO-202 

(35) 


100 

5 

100 80 

25 500 1 

60 250 1 

80 300 50 1 

60 10 1 

1.0 1 A 

0.5 250 

18 

75 250 100 

■ 



78 

40319 

TO-39 


40 


250 15 

35 200 50 4 

1.4 150 






■S 

92PE77A 

TO-92+ 

(90) 




100 60 

25 500 2 

40 250 2 

40 50 2 

0.5 500 

1.0 1 A 

30 

50 200 




■ 

92PE77B 

TO-92+ 

(90) 


60 


100 80 

25 500 2 

40 250 2 

40 50 2 

0.5 500 

1.0 1 A 

30 

50 200 




78 

92PE77C 

TO-92+ 

(90) 


80 


100 100 

25 500 2 

40 250 2 

40 50 2 

0.5 500 

1.0 1 A 

30 

50 200 




78 

92PU51 





100 40 

50 1 A 1 

60 100 1 

55 10 1 

0.5 1 A 

30 

50 50 




77 

92PU51A 



5 


100 50 

50 1 A 1 

60 100 1 

55 10 1 

0.5 1 A 

30 

50 50 




77 

92PU55 

TO-92+ 

(91) 


60 


100 40 

EBH 

0.35 250 

30 

50 200 




79 

92PU56 

TO-92+ 

(91) 


80 


100 60 

20 500 1 

50 250 1 

80 50 1 

0.35 250 

30 

50 200 




79 


TEST CONDITIONS: 

(1) l C = 50mA, V C C = 100V, I B 1 = l B 2 = 5mA. (2) l c = 500 mA, V C E = 10V, f = 1kHz. (3) l C = 500mA, V cc = 30V, I B 1 = l 0 2 = 50mA. (4) l C = 150mA, V cc = 30V, I B 1 = l 0 2 = 15mA. (5) l C = 100 mA, 
V C c = 10V, f= 1kHz. 


ro 


sjO)S|Sueji dNd 
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PNP Transistors 
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MEDIUM POWER (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CB° v rR 
<" AI ® “ 
Max 

h FE @ 'C & V CE 

Min Max (mA) (V) 

V CE(SAT) Vbe(SAT) . 

(V) & (V) @ C 

Max Min Max m 

c ob 

(pF) 

Max 

,T Ic 

OVtHzl @ , C 

iui- .. ( mA ) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

D43C5 

TO-202 

(36) 


45 


1 /xA* 45 

20 1 A 1 

40 120 200 1 

0.5 1.3 1 A 

30 





77 

D43C6 

TO-202 

(36) 


45 


1 pA* 45 

20 2A 1 

40 200 1 

0.5 1.3 1 A 

30 





77 

D43C7 

TO-202 

(36) 


60 



10 1 A 1 

25 200 1 

0.5 1.3 1 A 

30 





78 

D43C8 

TO-202 

(36) 


60 



20 1 A 1 

40 120 200 1 

0.5 1.3 1 A 

30 





78 

D43C9 

TO-202 

(36) 


60 


mm 

20 2A 1 

40 200 1 

0.5 1.3 1 A 






78 

D43C10 

TO-202 

(36) 


80 


10M* 90 

10 1 A 1 

25 200 1 

0.5 1.3 1 A 

100 





78 

D43C11 

TO-202 

(36) 


80 


IOjuA* 90 

20 1 A 1 

40 120 200 1 

0.5 1.3 1 A 






§■ 

D43C12 

TO-202 

(36) 



■ 

10/xA* 90 

20 2A 1 

40 120 200 1 

0.5 1.3 1 A 






■ 

MPSA55 

TO-92 

(72) 


60 

H 

100 60 

50 100 1 

50 10 1 

0.25 100 






1 


TO-92 

(72) 


80 

4 

100 80 

50 100 1 

50 10 1 

0.25 100 


50 100 




67 

MPS4354 

TO-92 

(72) 

Same as PN4354 , see page 2-25 for explanation 

67 

MPS4355 

TO-92 

(72) 

Same as PN4355, see page 2-25 for explanation 

67 

MPS4356 

TO-92 

(72) 

Same as PN4356 , see page 2-25 for explanation 

67 

MPS6562 

TO-92 

(72) 



5 

.100 20 

50 200 500 1 

50 100 1 

35 10 1 

0.5 500 

30 

60 10 






TO-92 

(72) 

■ 

■ 

■ 

100 20 

50 200 350 1 

50 100 1 

35 10 1 

0.5 350 

30 

60 10 

■ 

■ 



NSD202 




■ 

100 60 

25 1 A 5 

40 500 5 

50 150 100 5 

40 10 5 

0.2 0.9 100 

0.4 1.2 500 

30 

60 50 

■ 

■ 


77 


TEST CONDITIONS: 

(1) l C = 50mA, V CC = 100V, Ib 1 = l B 2 = 5mA. (2) l C = 500 juA. V C E = 10V, f = 1kHz. (3) i C = 500mA, V CC = 30V, l B * = l B 2 = 50mA. (4) l C = 150mA, V CC = 30V, Ib 1 = l B 2 = 15mA. (5) l C = 100 juA, 
V C C = 10V, f = 1kHz. 


sjoiSjSuejjL dNd 
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PNP Transistors 



MEDIUM POWER (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Mip 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

ICBO v 

!" AI • “ 
Max 

hFE @ >C & V C E 

Min Max (mA) (V) 

V CE(SAT) V BE(SAT) . 

(V) & (V) @ C 

Max - Min Max m 

Cob 

(pF) 

Max 

f T , 

(MHz) @ , *- 
... ,, (mA) 

Min Max 

'off 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

NSD203 

TO-202 

(35) 

60 

45 

5 

100 60 

30 1 A 5 

50 500 5 

120 360 100 5 

50 10 5 

0.2 0.9 100 

0.4 1 .2 500 

30 

60 50 




77 

NSD204 

TO-202 

(35) 

100 

80 

7 

100 100 

10 1 A 5 

50 150 100 5 

20 10 5 

0.2 0.9 100 

0.5 1 .2 500 

30 

60 50 




79 

NSD205 

TO-202 

(35) 

100 

80 

7 

100 100 

10 1 A 5 

120 360 100 5 

20 10 5 

0.2 0.9 100 

0.5 1.2 500 

30 

60 50 




79 

NSD206 

TO-202 

(35) 

140 

100 

7 

100 140 

25 500 5 

50 150 100 5 

20 10 5 

0.2 0.9 100 

0.5 1 .2 500 

30 

60 50 




79 

NSD6180 

TO-202 

(35) 


75 


500 80 

10 1 A 2 

40 250 500 2 

30 50 2 

0.5 1.2 500 

30 

50 50 




78 

NSD6181 

TO-202 

(35) 


50 


500 60 

10 1 A 2 

40 250 500 2 

30 50 2 

0.5 1.2 500 

30 

50 50 




78 

NSDU51 




■ 

100 30 

50 1 A 1 

60 100 1 

55 10 1 

0.7 1 A 

30 

50 50 

■ 



77 

NSDU51A 




■ 

100 40 

50 1 A 1 

60 100 1 

55 10 1 

0.7 1 A 

30 

50 50 

■ 



77 

NSDU52 


60 



100 40 

■ 

0.4 1.3 150 

gjjjjj 

150 20 




77 

NSDU55 

TO-202 

(35) 

60 

60 

3 

100 60 


0.35 250 


50 200 

■ 



78 

NSDU56 

TO-202 

(35) 

80 

80 

■ 

100 80 

wxn 

0.35 250 


50 200 

■ 




NSDU57 

TO-202 

(35) 

100 

100 

■ 

100 100 

man 

0.35 250 

30 

50 200 

■ 



79 

NSE170 

TO-202 

(36) 


40 

■ 


12 1.5A 1 

30 500 1 

50 250 100 1 

0.9 1.5 1.5A 

0.3 500 


50 100 

1 

1 

■ 

77 
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MEDIUM POWER (Continued) 


Type 

No. 

Case 

Style 


v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

' CB0 Vrn 

(nA)@ CB 

Max 

hFE @ *C & V CE 
Min Max (mA) (V) 




1338 

* w 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

NSE171 

TO-202 

(36) 

■ 

60 

■ 

100 ^80 

12 1.5A 1 

30 500 1 

50 250 100 1 



50 100 

■ 



78 

PN4354 

TO-92 

(72) 



5 


30 500 10 

40 100 10 

50 500 10 10 

40 1 10 

25 0.1 10 

0.15 0.9 150 

0.5 1.1 50Q 

30 

100 500 50 

400 

3 

3/5 

67 

PN4355 

TO-92 

(72) 

B 

I 

5 

50 50 

75 500 10 

75 100 10 

100 400 10 10 

75 1 10 

60 . 0.1 10 

0.15 0.9 150 

0.5 1.1 500 

30 

100 500 50 

400 

1 

3/5 

67 

PN4356 

TO-92 

(72) 

80 

80 

■ 

50 50 

30 500 10 

40 100 10 

50 250 10 10 

40 1 10 

25 0.1 10 

0.15 0.9 150 

0.5 1.1 500 

30 

100 500 50 


1 

3/5 

67 

TN4036 

TO-92+ 

(91) 

90 


■ 


20 500 10 

40 140 150 10 

20 0.1 10 

0.65 1.4 150 

30 

60 50 

mu 

■ 

4 

67 

TN4037 

TO-92+ 

(91) 

60 

40 

7 

250 60 

50 2 150 10 

15 1 10 

1.4 150 

30 

60 100 50 




67 


TEST CONDITIONS: 

(1) lc = 50mA, Vcc " 100V, •b 1 “ *B 2 = 5mA. < 2 > *C = 500 pA, V C E “ 10V, f = 1kHz. (3) l c = 500mA, V C c = 30V, l B ^ = l B 2 = 50mA. (4) l C * 150mA, V cc = 30V, I B 1 = l B 2 = 15mA. (5) l C = 100 juA, 
Vcc^ 10V, f = 1kHz. 


m 


sjo)s;suejj. dNd 












































PNP Transistors 


V CE 

(V) 

VCE(SAT) 

(V) 

Max 

V BE(SAT) 

& (V) 

Min Max 

@ 'c 

(A) 

c ob 

( pF ) 

Max 

(MHz) @ 

Min Max 

•c 

(A) 

Process 

1 

0.6 

1.3 

1 

100 

3 

0.25 

3C 

1 








1 








1 

0.6 

1.3 

1 

100 


0.25 

3C 

1 

1 








1 

1 

1 

0.6 

1.3 

1 

100 


0.25 

3C 

2 

0.6 


1.5 


2 

1 

3E 

2 

1.2 


4 





2 



1.5 


2 

1 

3E 

2 



4 





2 

0.6 


1.5 


2 

1 

3E 

2 

1.2 


4 





3 

2.0 


2 

200 

25 

0.75 

3J 

3 








3 

3.0 

4.0 

4 





3 

2.0 


2 

200 

25 

0.75 

3J 

3 








3 

3.0 

4.0 

4 






2.0 


2 

200 

25 

0.75 

3J 









ES 

3.0 

4.0 

4 





n 

1.0 


2 

250 

10 

0.5 

5E 

■ 

2.0 


6.5 





4 

1.0 


2 

250 , 

10 

0.5 

5E 

4 

2.0 


6.5 






1.0 


2.5 

250 

10 

0.5 

5E 

■ 

2.0 


6.5 





4 

1.0 


2.5 

250 

10 

0.5 

5E 

4 

2.0 


6.5 






1.0 


3 

250 

10 

0.5 

5E 

1 

2.0 


6.5 
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POWER (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

V C EO 

(V) 

Min 

V E BO 

(V) 

Min 

*CES # 

•CEXt s V CB 
(mA) (V) 

Max 

h FE 

Min Max 

2N6111 

TO-220 


30 


lOOt 37.5 

5 

30 150 

2N6124 



45 


100 45 

10 

25 100 

2N6125 

TO-220 


60 


100 60 

10 

25 100 

2N6126 

TO-220 


80 


100 80 

7 

20 80 

2N6132 

TO-220 




100 40 

7 

20 100 

2N6133 

TO-220 




100 60 

7 

20 100 


TO-220 


80 


100 60 

5 

20 100 

2N6489 

TO-220 


40 


500t 45 


2N6490 

mi 


nm 


500t 65 

5 

20 150 

2N6491 



m 


500+ 85 

5 

20 150 

D45C1 

TO-220 




10* 40 

10 

25 

D45C2 

TO-220 


30 


10* 40 

20 

40 120 

D45C3 

TO-220 


30 


10* 40 

20 

40 

D45C4 

TO-220 


45 


10* 55 

10 

25 

D45C5 

TO-220 


45 


10* 55 

20 

40 120 

D45C6 

TO-220 


45 


10* 55 

20 

40 

D45C7 

TO-220 

1 

60 


10* 70 

10 

25 



>6 
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POWER (Continued) 


Type 

No. 

D45C8 

D45C9 

D45C10 

D45C11 

D45C12 

D45H1 

D45H2 

D45H4 

D45H5 

D45H7 

D45H8 

D45H10 

D45H11 

MJE170 

MJE171 

MJE172 

MJE370 

MJE371 

MJE700 
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PNP Transistors 


POWER (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

Vebo 

(V) 

Min 

'CES* 

'CEX* ® V CB 
(»A) (V) 

Max 

hFE @ 'C g, V CE 

Min Max (A) (V) 

VCE(SAT) Vbe(SAT) 

(V) & (V) @ 'c 

Max Min Max 11 

Cob 

( P F) 

Max 

T ic 

(MHz) @ C 

Min Max ' 

Process 

NSP600 

TO-220 

80 

80 


100 80 

15 3 2 

30 1 2 

1.0 3 


3 0.25 

5E 

NSP602 

TO-220 


100 


100 100 

15 3 2 

30 1 2 

1.0 3 


3 0.25 

5E 

NSP692 

TO-220 


45 


200 45 

750 3 3 

2.5 3 


1 3 

5J 

NSP696A 

TO-220 


45 


200 45 

750 4 3 

2.8 4 


1 3 

5J 

NSP698 

TO-220 


60 


200 60 

750 3 3 

2.5 3 


1 3 

5J 

NSP698A 

TO-220 


60 


200 60 

750 4 3 

2.8 4 


1 3 

5J 

NSP700 

TO-220 


80 


200 80 

750 3 3 

2.5 3 


1 3 

5J 

NSP700A 

TO-220 


80 


200 80 

750 4 3 

2.8 4 


1 3 

5J 

NSP702 

TO-220 


too 


200 100 

750 3 3 

2.5 3 


1 3 

5J 

NSP2010 

TO-220 


40 


400 40 

15 3 4 

25 125 1 4 

1.5 5 

1.0 3.5 


3 0.5 

5A 

NSP2011 

TO-220 


60 


400 60 

15 3 4 

25 125 1 4 

1.5 5 

1 .0 3.5 


3 0.5 

5A 

NSP2090 

UEEO 1 


60 


200 60 

750 3 3 

2.5 3 


1 3 

5J 

NSP2091 

IBSEI 


60 


200 60 

750 4 3 

2.5 4 


1 3 

EH 

NSP2092 



80 


200 80 

750 3 3 

2.5 3 


1 3 

m mm 

NSP2093 

TO-220 


80 



750 4 3 

2.5 4 


1 3 

5J 


TO-220 


40 



10 14 

40 200 0.2 4 

0.7 1 


3 0.5 

5F 

NSP2490 

TO-220 


40 


200* 40 

8 3 4 

20 100 1 4 

1.2 3 

0.6 1 


3 0.5 

5E 

NSP2491 

TO-220 


60 


200* 60 

8 3 4 

20 100 1 4 

1.2 3 

0.6 1 


3 0.5 

5E 

NSP2955 

TO-220 


60 


100 70 

5 10 4 

20 70 4 4 

8.0 10 

1.1 4 


2 0.5 

5A 

NSP3740 

TO-220 

Lead 

Bend + 
Clip 

■ 

60 

■ 

100 60 

10 11 

20 0.5 1 

30 100 0.25 1 

40 0.1 1 

0.6 1 

100 

3 0.1 

5F 

NSP3741 

TO-220 

Lead 

Bend + 
Clip 


80 


100 80 

10 1 1 

20 0.5 1 

30 100 0.25 1 

40 0.1 1 

h 


3 0.100 




















































POWER (Continued) 



sjoisjsuejj. dNd 

















































































































































































































2-33 


\y 




POWER (Continued) 


Type 

No. 

Case 

Style 

VCBO 

(V) 

Min 

v CEO 

(V) 

Min 

Vebo 

(V) 

Min 

*CES* 

*CEX t a VCB 
ImA) IV) 

Max 

h FE @ 'C o V CE 

Min Max (A) (V) 

VCE(SAT) V BE(SAT> 

(V) & (V) @ c 

Max Min Max 

^ob 

IpF) 

Max 

,T | C 
(MHr) 9 «= 

Min Max 

Process 

TIP135 

TO-220 


60, 


200 60 

1000 15,000 4 4 

500 1 4 

3.0 6 

2.0 4 

200 


5K 

TIPI 36 

TO-220 


80 


200 80 

1000 15,000 4 4 

500 1 4 

3.0 6 

2.0 4 

200 


5K 

TIP137 

TO-220 


100 


200 100 

1000 15,000 4 4 

500 1 4 

3.0 6 

2.0 4 

200 


5K 



DUAL DIFFERENTIAL AMPS 


Type 

No. 

Case 

Style 

v CBO 

IV) 

Min 

VCEO 

IV) 

Min 

v EBO 

(V) 

Min 

*CBO 

(nA) @ '[CB 
Max 

h fe @ 'c 

Min Max (mA) 

Hfe 1 

Hfe 2 

(%) 

Max 

Vbe 1 

-V BE 2 

(mV) 

Max 

AVgE 1 

-v be 2 

AT 

(mv/°c) 

Max 

C Q b 

IpF) 

Max 

*T 

(MHz) 

Min Max 

NF 

IdB) 

Max 

Test 

Condition 

No. 

Process 

2N3347 

ggjUH 


m 

6 

10 45 

60 1 

40 300 0.01 

10 

5 

10 

6 


HI 

1 

62 

2N3348 

m 

m 

m 

6 

10 45 

60 1 

40 300 0.01 


10 

20 


60 240 

4 

1 

62 

2N3349 

TO-78 

m 

45 


10 45 

60 1 

40 300 0.01 


20 

40 

6 

60 240 

IB 

1 

62 

2N3350 

TO-78 

m 

45 

6 


150 1 

100 300 0.01 

10 

5 

10 

6 

60 240 

4 

1 

62 

2N3351 

TO-78 

m 

45 

6 

10 45 

150 1 

100 300 0.01 

20 

10 

20 

6 

60 240 

m 

1 

62 

2N3352 

TO-78 

60 

45 

6 

10 45 


40 

20 


6 


m 

1 

62 

2N3726 

TO-78 

45 


5 

10 30 

115 50 

135 350 1 

120 0.1 

80 0.01 

10 

5 




■ 

2 

62 

2N3727 

TO-78 

45 

45 

5 

10 30 

115 50 . 

135 350 1 

120 0.1 

80 0.01 

10 

2.5 

10 

8 

200 600 

4 

2 

62 


TEST CONDITIONS: 

II ) l C = 1 0 nA, V CE = 5V, f = 1 5.7kHz. (2) l C = 30 p A, V CE = 5V, f = 1 kHz. (3) l C = 1 00 pA, V CE = 10V, f = 1 kHz. (4) i C = 20 fiA, V C E = 5V, f = 1 kHz. 
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PNP Transistors 


5 

a 

DUAL Dl FFERENTIAL AMPS (Continued) 

Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

IV) 

Min 

‘CBO Vrn 

InA) « 

Max 

h FE ,1 c 

Min Max ImA) 

HFE 1 

Hfe 2 

(%> 

Max 

Vbe 1 

-V be 2 

(mV) 

Max 

AVggl 

-vbe 2 

AT 

liuVAC) 

Max 

C Q b 

IpF) 

Max 

*T 

(MHz) 

Min Max 

NF 

(dB) 

Max 

Test 

Condition 

No. 

Process 

2N3800 

TO-71 

60 

60 

5 

10 50 

125 10 

150 450 1 

150 450 0.5 

150 450 0.1 

100 0.01 




4 

100 500 

3 

4 

62 

2 N 3806 

TO-78 

60 

60 

5 

10 50 

125 10 

150 450 1 

150 450 0.5 

150 450 0.1 

100 0.01 




4 

100 500 

3 

3 

62 

2N3807 

TO-78 

60 

60 

5 

10 50 

250 10 

300 900 1 

300 900 0.5 

300 900 0.1 

225 0.01 




4 

100 500 

1.5 

3 

62 

2N3808 

TO-78 

60 

60 

5 

10 50 

125 10 

150 450 1 

150 450 0.5 

150 450 0.1 

100 0.01 

20 

5 

20 

4 

100 500 

3 

3 

62 


TO-78 

■ 



10 50 

250 10 

300 900 1 . 

300 900 0.5 

300 900 0.1 

250 0.01 

20 

■ 

mm 

1 


1.5 

3 

62 


TO-78 

■ 

60 

5 

10 50 

125 10 

1 50 450 1 

150 450 0.5 

150 450 0.1 

100 0.01 

10 

■ 

■ 

1 


3 

3 

62 

2N3810 

J, JTX, 
JTXV 

TO-78 

60 

60 

5 

10 50 

125 10 

1 50 450 1 

150 450 0.5 

150 450 0.1 

100 0.01 

10 

5 

10 

5 

100 500 

3 

3 

62 
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DUAL DIFFERENTIAL AMPS (Continued) 


Type 

No. 

Case 

Style 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

V EBQ 

(V) 

Min 

,CB0 v rR 

(nA) @ CB 

Max 

h fe @ 'c 

Min Max (mA) 

Hre 1 

Hfe 2 

(%) 

Max 

B 


H 


NF 

(dB) 

Max 

Test 

Condition 

No. 

Process 

2N3810A 

TO-78 

60 

60 

5 

10 50 

125 10 

150 450 1 

150 450 0.5 

150 450 0.1 

100 0.01 

5 

■ 

5 

4 


3 

3 

62 

2N3811 

TO-78 



■ 

10 50 

250 10 

300 900 1 

300 900 0.5 

300 900 0.1 

225 0.01. 

10 

3 

10 

4 

100 500 

1.5 

3 


2N3811 

J, JTX, 
JTXV 

TO-78 


60 

■ 

10 50 

250 10 

300 900 1 

300 900 0.5 

300 900 0.1 

225 0.01 

10 

3 

10 

5 

100 500 

1.5 

3 

62 

2N3811A 

TO-78 


,60 


10 50 

250 10 

300 900 1 

300 900 0.5 

300 900 0.1 

225 0.01 

5 

1.5 

5 

4 

100 500 

1.5 

3 

62 

2N4015 

TO-78 


60 

5 

10 50 

115 50 

135 350 1 

120 0.1 

80 0.01 

10 

5 

20 

8 

200 600 

4 

2 

62 

2N4016 


60 

60 

5 

10 50 



2.5 

10 

8 

200 600 

4 

2 


2N4017 

TO-78 

80 

80 

6 

10 70 

90 50 

100 10 

100 500 1 

100 0.1 

100 350 0.01 

60 0.001 




6 

40 160 

3 

4 

62 


TEST CONDITIONS: 

(1) l C = 10juA, V C E = 5V, f = 15.7kHz. (2) l C = 30/xA, V CE = 5V, f = 1 kHz. (3) l C = 100 M, V CE = 10V, f = 1 kHz. (4) l C = 20 mA, V CE = 5V, f = 1 kHz. 


IS) 
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2-36 


PNP Transistors 



DUAL DIFFERENTIAL AMPS (Continued) 


Typo 

No. 

Case 

Style 

VCBQ 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

•CBO V _ R 

<nA) 9 

Max 

h fe @ 'c 

Min Max (mA) 

Hfe 1 

H FE 2 

(%> 

Max 

V BE 1 

-V be 2 

(mV) 

Max 

AVbe 1 

-V B6 2 

AT 

ifivra 

Max 

Cob 

(pF) 

Max 

*T 

(MHz) 

Min Max 

NF 

<dB) 

Max 

Test 

Condition 

No. 

Process 

2N4018 

TO-78 

60 

60 

6 

10 50 

90 50 

100 10 

100 600 1 

100 0.1 

100 500 0.01 

60 0.001 




6 

40 160 

3 

4 

62 

2N4019 

TO-78 

45 

45 

6 

10 30 

180 50 

200 10 

250 600 1 

250 0.1 

250 500 0.01 

180 0.001 




6 

50 160 

2 

4 

62 

2N4020 

TO-78 

45 

45 

6 

10 30 

180 50 

200 10 

250 600 1 

250 500 0.1 

250 500 0.01 

180 0.001 

20 

5 

20 

6 

50 160 

2 

4 

62 

2N4021 

TO-78 

60 

60 



90 50 

100 10 

100 500 1 

100 400 0.1 

100 350 0.01 

60 0.001 



20 

6 

40 i 160 

1 

4 

62 

2N4023 

■ 

45 

45 

6 

10 30 

180 50 

200 10 

250 600 1 

250 500 0.1 

250 500 0.01 

180 0.001 

■ 

1 

10 

6 

50 160 

2 

4 

62 

2N4024 

TO-78 

60 


6 

10 50 

90 50 

100 10 

100 500 1 

100 400 0.1 

100 350 0.01 

60 0.001 

10 


10 


40 160 

1 

■ 

62 

2N4025 

TO-78 

60 

60 

6 

10 50 

180 50 

200 10 

250 600 1 

250 550 0.1 

250 500 0.01 

180 0.001 

10 

3 

10 

6 

50 160 

2 

4 

62 


TEST CONDITIONS: 

(1 He = 1 0 juA, V C E = 5V, f = 1 5.7kHz. <2) l C = 30 juA, V CE = 5V, f = 1 kHz. (3) I C = 1 00 nA, V CE = 10V, f = 1 kHz. (4) \q = 20 n A, V CE = 5V, f = 1 kHz. 































Type 

No. 


Case 

Style 




BC107 

TO-18 

BC107A 

TO-18 

BC107B 

TO-18 

BC108 

TO-18 

BC108A 

TO-18 

BC108B 

TO-18 

BC108C 

TO-18 

BC109 

TO-18 

BC109B 

TO-18 


TO-18 

BC140 

TO-39 

BC 140-6 

TO-39 

BC1 40-10 

TO-39 

BC140-16 

TO-39 

BC141 

TO-39 

BC141-6 

TO-39 

BC141-10 

TO-39 

BC143 



Pro Electron Series 
























































































































































Type 

No. 

Case 

Style 

V CES* 

v CBO 

(V) 

Min 

v CE0 

(V) 

Min 

v EBO 

(V) 

Min 

! CES* 
<CBO @ 
(nA) 

Max 

V CB 

(V) 

H FE 

h fe @ 

1 kHz* 

Min Max 

' C 8. 
(mA) 

V CE 

(V) 

V CE(SAT) 

(V) 

Max 

V BE(SAT) 

& Vbe ( <° n >* @ 
Min Max 

|o 

^ob 

(pF) 

Max 

*T 

(MHz) 
Min Max 

@ ' c 
(mA) 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BC146-1 

TO-92 


20 

4 

50 

40 

100 


2 

1 

1.5 

1.5 

500 

20 

60 

50 



2 

04 


(74) 






80 

200 

0.2 

0.2 



200 








BC146-2 

TO-92 


20 


50 

40 

140 


2 

1 

1.5 

1.5 

500 

20 

60 

50 



2 

04 


(74) 






140 

350 

0.2 

0.2 



200 








BC146-3 

TO-92 


20 


50 

40 

280 


2 

1 

1.5 

1.5 

500 


60 

50 



2 

04 


(74) 



i 



280 

550 

0.2 

0.2 



200 








BC160 

TO-39 

40* 

5 

40 

100 

40 

40 


100 

1 

1.0 

1.7* 

1 A 

BE! 

50 

50 

El 


2 

67 

BC160-6 

TO-39 

40* 

5 

40 

100 

40 

40 

100 

100 

1 

1.0 

1.7* 

1 A 

mu 

50 

50 

El 


2 

67 

BC1 60-10 

TO-39 

40* 

5 

mm 

100 

40 

63 


100 

1 . 

1.0 

1.7* 

1 A 

EEH 

50 

50 

El 


2 


BC160-16 

TO-39 

b^ji 

5 

40 

100 

40 

100 


100 

1 

1.0 

1.7* 

1 A 


50 

50 

EH 


2 


BC161 

TO-39 

EE 

5 

60 

100 

60 

40 


100 

1 

1.0 

1.7* 

1 A 

ee 

50 

50 

El 


2 

67 

BC161-6 

TO-39 

60* 

5 

60 

100 

60 

40 

100 

100 

1 

1.0 

1.7* 

1A 

BOH 

50 

50 

eb 


2 

67 

BC161-10 

TO-39 

60* 

5 


100 


am 

160 


1 

1.0 

1.7* 

1 A 

EE 

o 

w 

50 

1 


2 

67 

BC161-16 

TO-39 

60* 

5 

60 

[QEHI 

60 

100 

250 


1 

1.0 

1.7* 

1 A 

EE 

50 

50 

E 


2 


BC167 

TO-92 


45 


R3HK 




H 

5 

0.2 


10 

El 





1 



(74) 




§< 





5 

0.6 


100 

■ 












■ 







0.55 0.7* 

2 

■ 







BC167A 

TO-92 

eeh 

45 


15* 

50 

110 

260* 



0.2 



EB 

150 

10 



1 

04 


(74) 






125 




0.6 



INK 









Hi 


hSII 








0.55 0.7* 


■ 







BC167B 

TO-92 


45 

■H 

15* 

50 

110 

500* 

H 


0.2 


10 

4.5 

150 

10 


10 

1 

04 


(74) 

■ ■ 


Jhh| 



240 



H 

0.6 


100 










Hi 


H ■ 





■ 

■ 


0.55 0.7* 

2 








BC168 

TO-92 


20 

5 

15* 

30 



2 

5 

H^JH 



H 

150 

10 


10 

1 

04 


(74) 







900* 

2 

5 













BS1ER 









H 



H 







BC168A 

TO-92 

H 

20 

H 



mm 


2 

5 




mm 

150 

10 


10 

H H 

04 


(74) 

■ 





me 

260* 

2 

5 




u 





H 




H 

1 

H 

Hi 


■fl 







mm 







BC168B 

TO-92 

H 

20 

H 

15* 

30 



2 

5 

0.2 


10 

mi 


10 



i 

04 


(74) 

H - 


H 




500* 

2 

5 

0.6 


100 

u 







' 


■ 


H 








0.55 0.70* 

2 









TEST CONDITIONS: 

(1) l C = 200 n A, V CE = 5V, f = 1kHz. (2) l C = 100mA, V cc = 20V, I B 1 = l B 2 = 5mA. (3) l C = 200 mA, V CE = 2V. f = 1kHz. (4) l c = 100mA, V CC 
B 1 = *B 2 w • 

VcE = 5V, f =1kHz. (11) l C = 150mA, V CC = 10V, I B 1 = l B 2 = 75mA. (12) l c = 300mA, V cc = 25V, I B 1 = l B 2 
l B 2 = 25mA. (15) l C = 10mA, V BE = 2 V, \ B ' = 3mA, l B 2 = 1mA. (16) l C = 100mA, Is 1 = 40mA, l B 2 = 20mA. 


10V, Is 1 = I b 2 = 10mA. (5) l c = 10mA, V cc = 3V, 



30mA. (13) l c = 10 mA, V CE = 5V, f = WB. (14) l c = 500mA, V cc = 25V, I B 1 =50mA, 


sdjjds uojpe|3 ojd 































































Pro Electron Series 


5 

a 


Type 

No. 

Case 

Style 

V CES* 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

•CES* 

>CBO a V CB 
(nA) (V) 

Max 

H F E 

hfe @ 'C & V CE 

1 kHz* (mA) (V) 

Min Max 

Vf-FKATI V BE(SAT) 

M ’& v be<on>* „ 'C 

„ (V) ImA) 

aX Min Max 

Cob 

(pF) 

Max 

<T Ic 

(MHz) c „, 

... .. (mA) 

Min Max 

♦off 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BC168C 

TO-92 

(74) 


20 

5 

15* 30 

110 2 5 

450 900* 2 5 - 

0.2 10 

0.6 100 

0.55 0.70* 2 

4.5 

150 .10 


10 

1 

04 

BC169 

TO-92 

(74) 


20 

5 

15* 30 

110 2 5 

240 900* 2 5 

0.2 10 

0.6 . 100 
0.55 0.70* 2 

4.5 

150 10 


4 

1 

04 

BC169B 

TO-92 

(74) 


20 

5 

15* 30 

110 2 5 

240 500* 2 5 

0.2 10 

0.6 100 

0.55 0.70* 2 

4.5 

150 10 


4 

1 

04 

BC169C 

TO-92 

(74) 


20 

5 

15* 30 

110 2 5 

450 900* 2 5 

0.2 10 

0.6 100 

0.55 0.70* 2 

4.5 

150 10 


4 

1 

04 

BC177 

TO- 18 

50 

45 

5 

100 20 

110 2 5 

125 500* 2 5 

0.18 0.78 10 

0.75* 2 

1.0* 100 

4.5 

150 10 


10 

1 

71 

BC177A 

TO-18 

50 

45 

5 

100 20 

110 2 5 

125 260* 2 ' 5 

0.18 0.78 10 

0.75* 2 

1.0* 100 

4.5 

150 10 


10 

1 

71 

BC177B 



45 

5 

100 20 


0.18 0.78 10 

0.75* 2 

1.0* 100 

4.5 

150 10 


10 

m 

71 

BC177VI 

TO-18 

50 

45 

■ 

100 20 

110 2 5 

75 150* 2 5 

0.18 0.78 10 

0.75* 2 

1.0* 100 

4.5 

150 10 

■ 

10 

■ 

71 

BC178 

TO-18 

30 


5 

100 20 

110 2 5 

125 900* 2 5 

0.18 0.78 10 

0.75* 2 

1.0* 100 


150 10 


10 

■ 

71 

BC178A 

TO-18 

30 

25 

■ 

100 20 

110 2 5 

125 260* 2 5 

0.18 0.78 10 

0.75* 2 

1.0* 100 

■ 

150 10 

■ 

10 

i 


BC178B 

TO-18 

30 

■ 

■ 

WM 


0.18 0.78 10 

0.75* 2 

1.0* 100 { 

■ 

150 10 

■ 

10 

■ 

71 

mu 



■ 

■ 


110 2 5 

125 900* 2 5 

0.18 0.78 10 

0.75* 2 

1.0* 100 

■ 


■ 

■ 

■ 

71 

BC179A 

TO-18 

25 

20 

5 

100 20 

110 2 5 

125 260* 2 5 

0.18 0.78 10 

0.75* 2 

1.0* 100 

1 

150 10 

1 

1 


71 

























































v CEO v EBO 
(V) (V) 

Min Min 


15 


15 



50 5 15 


30 5 15 


J CES* 
*CBO @ 
InA) 

Max 

V CB 

(V) 

100 

20 

15 

50 

15 

50 

15 

50 

15 

50 

15 

50 

15 

50 

15 

30 

15 

30 

15 

30 

15 

30 



TEST CONDITIONS: 

(1) l C = 200 nA, V CE = 5V, f = 1kHz. (2) l C - 100mA, V cc = 20V, I B 1 = l g 2 = 5mA. (3) l C = 200 pA. V CE = 2V, f = 1kHz. (4) l c = 100mA, V CC = 10V, l g 1 = l B 2 = 10mA. (5) ! C = 10mA, V cc = 3V, 
I B 1 = I b 2 = 1mA. (6) lc = 100 »A, V CE = 5V, f = 1kHz. (7) l c = 1mA, V CE = 10V, f = 200kHz. (81 l C = 1mA, V CE = 5V, f = 1kHz. (9) l c = 150mA, V cc - 6V, I B 1 = l B 2 = 15mA. (10) l c = 200/nA, 
VqE = 5V, f =1kHz. (11) l C = 150mA, V cc = 10V, I B 1 = l B 2 = 75mA. (12) l C = 300mA, V cc = 25V, I B 1 = l B 2 = 30mA. (13) ! c = 10/uA, V CE = 5V, f = WB. (14) l c = 500mA, V cc = 25V, I B 1 = 50mA, 
l B 2 = 25mA. (15) l C = 10mA, V BE = 2V, l g 1 = 3mA, l B 2 = 1mA. (16) l C = 100mA, Is 1 = 40mA, l B 2 = 20mA. 
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Pro Electron Series 
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Type 

No. 

Case 

Style 

V CES* 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CES* 

•CBO @ V CB 
(nA) (V) 

Max 

h FE 

hfe @ ‘C & V CE 

1 kHz* (mA) (V) 

Min Max 

VrPKAT) V BE<SAT) 

IV) & V BE(0N>* g 'C 
' IV) L ImAI 

Max 

Min Max 

Cob 

(pF) 

Max 

,T lc 

(MHz) c „, 

An- Aii (mA) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BC212L 

TO-92 

(74) 

60 

50 

■ 


40 0.01 5 

60 300 2 5 

60* 2 5 



200 10 


10 

1 

63 

BC212LA 


60 

50 

5 

15 30 

40 0.01 5 

60 2 5 

100 300* 2 5 

0.6 1.1 100 

0.25 10 

0.6 0.72* 2 

10 



H 

■ 

63 

BC212LB 



50 

5 

15 30 

40 0.01 5 

60 2 5 

200 400* 2 5 



200 10 


I 

■ 

63 

BC213 

TO-92 

(77) 


30 

5 

15 30 

40 0.01 5 

60 2 5 

80 600* 2 5 


10 

200 10 



■ 

63 

BC213A 

TO-92 

(77) 


30 

■ 

15 30 

40 0.01 5 

60 2 5 

100 300* 2 5 



200 10 



1 

63 

BC213B 



30 

5 

15 30 

40 0.01 5 

60 2 5 

200 400* 2 5 



200 10 


10 

1 


BC213C 



30 

5 

15 30 

40 0.01 5 

60 2 5 

350 600* 2 5 



200 10 


10 

1 


BC213L 




5 

15 30 

40 0.01 5 

80 400 2 5 

80* 2 5 



200 10 


10 

1 

63 

BC213LA 

TO-92 

(74) 

45 

30 

5 

15 30 

1 



200 10 


10 

1 

63 

BC213LB 

TO-92 

(74) 

45 

30 


15 30 

mmm 



200 10 


10 

1 

63 


TEST CONDITIONS: 

( 1 ) l C = 200 mA, V C E = 5V f f = 1kHz. ( 2 ) l C = 100mA, V CC = 20V, Ib 1 = l B 2 = 5mA. ( 3 ) l c = 200 /iA, V CE = 2V, f = 1kHz. (4) l c = 100mA, V CC = 10V, I B 1 = l B 2 = 10mA. (5) l c = 10mA. V cc = 3V, 
I B 1 = l B 2 = 1mA. ( 6 ) l c = 100 pA, V CE = 5V, f = 1kHz. ( 7 ) l C = 1mA, V CE = 10V, f = 200kHz. ( 8 ) l C = 1mA, V CE = 5V, f = 1 kHz. ( 9 ) l c = 150mA, V cc = 6V, I B 1 = l B 2 = 15mA. ( 10 ) l C = 200 pA, 
VqE = 5V, f =1kHz. ( 11 ) l C = 150mA, V CC = 10V, I B 1 = l B 2 = 75mA. ( 12 ) l c = 300mA, V cc = 25V, I B 1 = l B 2 = 30mA. ( 13 ) l c = IOjuA, V CE = 5V, f = WB. ( 14 ) l c = 500mA, V cc = 25V, Ib 1 =50mA, 
l B 2 = 25mA. (15) l C = 10mA,V BE = 2V, I B 1 = 3mA, l B 2 = 1mA. (16) l c = 100mA, Ib 1 = 40mA, I B 2 = 20mA. 
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BC238-92 TO-92 

(77) 





BC238B-92 TO-92 

(77) 


BC238C-92 TO-92 

(77) 











*CES* 

*CBO 

(nA) 

Max 

@ V CB 
(VI 

50 

20 

50 

20 

50 

20 

50 

20 

50 

20 

50 

20 

■ 

50 

45 






O 


0.01 

5 

0 


2 

5 

0 


100 

5 

0 

500* 

2 

5 

0 


0.01 

5 

0 


2 

5 

0 


100 

5 

0 

900* 

2 

5 

0 


0.01 

5 

0 


2 

5 

0 


100 

5 

5 

260* 

2 

5 





TEST CONDITIONS: 


Test Process 

Condition No. 

















( 1 ) l C = 200 M, V C E = 5V f f = 1kHz. ( 2 ) l c = 100mA, V CC = 20V, I B 1 = l B 2 = 5mA. (3) l C = 200 mA, V CE = 2V, f = 1 kHz. ( 4 ) l c = 100mA, V CC = 10V, I B 1 = l B 2 = 10mA. (5) l c = 10mA, V cc = 3V, 
I B 1 = l B 2 = 1mA. ( 6 ) l C = 100 mA. V CE = 5V, f = 1kHz. ( 7 ) l C = 1mA, V CE = 1 0V, f = 200kHz. (8) l C = 1mA, V CE = 5V,f = 1kHz. (9) l c = 150mA, V cc = 6V, I B 1 = l B 2 = 15mA. ( 10 ) I C = 200mA, 
VcE = 5V,f =1kHz. ( 11 ) l c = 150mA, V C C = 10V, I B 1 = l B 2 = 75mA. ( 12 ) l C = 300mA, V cc = 25V, I B 1 = l B 2 = 30mA. (13) l c = 10M, V CE = 5V, f = WB. ( 14 ) l c = 500mA, V cc = 25V, I B 1 =50mA, 
I b 2 = 25mA. ( 15 ) Iq = 10mA, V BE = 2 V, I B 1 = 3mA, l B 2 = 1mA. ( 16 ) Iq = 100mA, I B 1 = 40mA, l B 2 = 20mA. 
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Pro Electron Series 



Type 

No. 

Case 

Style 

V C ES # 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

*CES* 

«CBO @ V CB 
(nA) (V) 

Max 

h fe 

h fe @ 'C & V CE 

1kHz* (mA) (V) 

Min Max 

VrcKATI Vbe(sati 

(V) ft V BE(ONI* 9 'C 

«« < VI (mA > 
MaX .. 

Min Max 

c ob 

(pF) 

Max 

f T 

(MHz) C A . 

>.• .. (mA) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BC261B 

TO-18 


45 


50 45 

100 0.01 5 

140 2 5 

120 100 5 

240 500* 2 5 

0.25 0.9 10 

0.6 100 




6 

3 

71 

BC262A 

TO-18 


20 

5 

50 20 

100 0.01 5 

140 2 5 

120 100 5 

125 260* 2 5 

0.25 0.9 10 

0.6 100 




6 

3 

71 

BC262B 

TO-18 


20 

5 

50 20 

100 0.01 5 

140 2 5 

120 100 5 

240 500* 2 5 

0.25 0.9 10 

0.6 100 




6 

3 

71 

BC263A 

TO-18 


20 

5 

50 20 

100 0.01 5 

140 2 5 

120 100 5 

125 260* 2 5 

0.25 0.9 10 

0.6 100 




2.5 

3 

71 

BC263B 

TO-18 

■ 

20 


50 20 

100 0.01 5 

140 2 5 

120 100 5 

240 500* 2 5 

0.25 0.9 10 

0.6 100 




2.5 

3 

71 

BC307-92 

TO-92 

(77) 

50 

45 

5 

100 20 

100 0.01 5 

140 2 5 

120 100 5 

75 500* 2 5 





10 

1 

71 

BC307A-92 

TO-92 

(77) 

50 

45 

5 

100 20 

100 0.01 5 

140 2 5 

120 100 5 

125 260* 2 5 

0.18 0.78 10 

v 1.0* 100 

0.75* 2 

■ 

j 


1 


71 

BC307B-92 

TO-92 

(77) 

50 

45 

5 

100 20 

100 0.01 5 

140 2 5 

120 100 5 

240 500* 2 5 

0.18 0.78 10 

1.0* 100 

0.75* 2 

■ 



1 

■ 

71 

BC308-92 

TO-92 

(77) 

30 

25 

5 

100 20 

100 0.01 5 

140 2 5 

120 100 5 

125 900* 2 5 

0.18 0.78 10 

1.0* 100 

0.75* 2 

■ 



10 

1 

71 

BC308A-92 

TO-92 

(77) 

30 

25 

5 

100 20 

100 0.01 5 

140 2 5 

120 100 5 

125 260* 2 5 

0.18 0.78 10 

1.0* 100 

0.75* 2 




10 

1 

71 















































I* BC309C-92 


30 

20 

30 

20 


0 

20 

0 

20 

0 

20 



TEST CONDITIONS: 

(1) l C = 200 mA, V C E = 5V, f = 1kHz. (2) ! C = 100mA, V CC = 20V, I B 1 = l B 2 = 5mA. (3) l C = 200juA, V C E = 2V,f = 1kHz. (4) l C = 100mA, V CC = 10V, I B 1 = l B 2 = 10mA. (5) l C = 10mA, V CC = 3V, 
IB 1 = Ib 2 = 1mA. (6) l C = 100 pA, V CE = 5V, f = 1kHz. (7) Iq = 1mA, V C E = 10V, f = 200kHz. (8) l C = 1mA, V CE = 5V, f = 1kHz. (9) l c = 150mA, V cc - 6V, Ib 1 = Ib 2 = 15mA. (10) l C = 200 /iA, 
VcE = 5V,f =1kHz. (11) l C = 150mA, V C C = 10V, , B 1 = Ib 2 = 75mA. (12) f c = 300mA, V cc = 25V, | B ! = l B 2 = 30mA. (13) l c = IOjuA, V CE = 5V, f = WB. (14) l c - 500mA, V cc = 25V, I B 1 =50mA, 
l B 2 = 25mA. (15) l C = 10mA, V BE = 2 V, I B 1 = 3mA, l B 2 = 1mA. (16) l C = 100mA, Ib 1 = 40mA, l B 2 = 20mA. 
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3-12 


Pro Electron Series 



Type 

No. 

Case 

Style 

V C ES* 

V C BO 

(V) 

Min 

v CEO 

(V) 

Min 

v EB0 

(V) 

Min 

‘CES* 
‘CBO @ 
(nA) 

Max 

V C B 

(V) 

Hfe 

hf e 

1 kHz* 

Min Max 

(mA) 

V CE 

(V) 

V CE(SAT) 

(V) 

Max 

V BE(SAT) 

& v be(on)* @ 

(V) 

Min Max 

*C 

(mA) 

c ob 

(pF) 

Max 

,T |- 
(MHz) C .. 

... .. (mA) 

Mm Max 

*off 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BC318B 

TO-29 

30 

20 

5 

30 

20 

200 

450 

2 

5 

0.2 


0.77* 

10 

4 




1 

04 


(72) 






240 

500* 

2 

5 

0.5 



100 



















0.57 

0.72* 

2 







BC318C 

TO-92 

30 

20 

5 

30 

20 

100 


0.01 

5 

0.2 


0.77* 

10 

4 



6 

1 

04 


(72) 






450 

800 

2 

5 

0.5 



100 














450 

900* 

2 

5 


0.57 

0.72* 

2 







BC319 

TO-92 

30 

20 

5 

30. 

20 

40 


0.01 

5 

0.2 


0.77* 

10 

4 



4 

1 

04 


(72) 






200 

800 

2 

5 

0.5 



100 














240 

900* 

2 

5 


0.57 

0.72* 

2 







BC319B 

TO-92 

30 

20 

5 

30 

20 

200 

450 

2 

5 

0.2 


0.77* 

10 

4 



4 

1 

04 


(72) 






240 

500* 

2 

5 

0.5 



100 



















0.57 

0.72* 

2 







BC319C 

TO-92 

30 

20 

5 

30 

20 

100 


0.01 

5 

0.2 


0.77* 

10 

4 



4 

1 

04 


(72) 






420 

800 

2 

5 

0.5 



100 














450 

900* 

2 

5 


0.57 

0.72* 

2 







BC327 

TO-92 

4 - 

o 

to 

45 

5 

100* 

45 

40 


300 

1 

0.7 



500 

4 



4 

1 

67 


(77) 






100 

600 

100 

1 



12* 

300 









50* 

45 

■ 

100* 

45 

40 


300 

1 

0.7 



500 

4 



4 

1 

67 


BOH 






63 

160 

100 

1 



1.2* 

300 







BC327-16 


50* 

45 

mm 

100* 

45 

40 


300 

1 

0.7 



500 

4 



4 

1 

67 





Mi 



100 

250 

100 

1. 



1.2* 

300 







BC327-25 

TO-92 


Oi 

■ M 

100* 

45 

ESI 

Mi 


■ 

0.7 



500 

4 



4 

1 

M 


(77) 

■ ■ 

■ ■ 




■EM 

HEEZ3I 


H 



1.2* 

300 






■ 

BC328 

TO-92 

bob 

Oi 

um 

100* 

25 

in 

Mi 


■ 

0.7 




4 



4 

1 

QHHMH 


(77) 

Mi 

■ ■ 

H 



■hm 



JM 



1.2 







■ 

BC328-10 

TO-92 

30* 

Oi 

5 

100* 

25 

EH 



on 

0.7 




4 



4 

1 

67 


(77) 


■Hi 







Hi 



1.2 








BC328-16 


30* 

Oi 

5 

100* 

25 

EH 



tm 

0.7 



500 

4 



4 

1 

67 




■H 







EH 



1.2 

300 







BC328-25 

TO-92 

30* 

25 

1 

100* 

25 

EH 



QH 

0.7 



500 

4 



4 

1 

67 


(77) 






■em 

400 


Hi 



1.2 

300 







BC337 

TO-92 

50* 

45 

5 

100* 

45 

EH 



am 

0.7 



500 

4 



4 

1 

14 


(77) 






mmu 

600 


Om 



1.2* 

300 







BC377-10 

TO-92 

50* 

45 

5 

100* 

45 

EH 



jm 

0.7 



500 

4 



4 i 

1 

14 


(77) 







160 


■ 



1.2* 

300 




j 



BC337-16 

TO-92 

50* 

45 

5 

100* 

45 




am 

0.7 



500 

4 



4 

1 

14 


(77) 









Hi 



1.2* 

300 








TO-92 

50* 

45 

5 


45 

40 


300 

i 

0.7 



500 

4 



4 

1 

14 

■ 

(77) 






160 

400 

100 

i 



1.2* 

300 










































































3-13 



Type 

No. 

Case 

Style 

V C ES* 

v CBO 

(V) 

Min 

V CEQ 

(V) 

Min 


*CES* 

«CBO & V CB 
(nA) (V) 

Max 

Hfe 

h fe @ 'C & V CE 

1 kHz* (mA) (V) 

Min Max 

VCE.SATI 

(V) & Vbe ^°N) @ c 

' (V) (mA) 

Max 

Mm Max 

^ob 

(pF) 

Max 

,T 'c 

(MHz) e, c „, 
... (mA) 

Mm Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BC338 

TO-92 

(77) 

SO 1- 

25 

Hi 

100 + 25 

40 300 1 

100 600 100 1 

0.7 500 

1.2* 300 

4 



4 

1 

14 

BC338-10 

TO-92 

(77) 

30+ 

25 

5 

100* 25 

40 300 1 

63 160 100 1 

0.7 500 

1.2* 300 

■ 



4 

1 

14 

BC338-16 

TO-92 

(77) 

30* 

25 

H 



0.7 500 

1.2* 300 

4 



4 

1 

14 

BC338-25 

TO-92 

(77) 

30* 

25 

5 

H^H 


0.7 500 

1 2* 300 

4 



4 

1 

14 

BC485 

TO-92 

(77) 

45 

45 

■ 


warn 

3 

■ 


■ 

■ 

■ 

14 

BC485A 

TO-92 

(77) 

45 


5 

100 30 

15 1 A 5 

40 10 2 

100 250 100 2 

0.5 1.2 500 ! 

1.2* 300 

■ 



■ 

1 

14 

BC485B 

TO-92 

(77) 

45 

45 



15 1 A 5 

40 10 2 

160 400 100 2 

0.5 1.2 500 

1 .2* 300 

! 

4 



4 

1 

14 

BC485L 

TO-92 

(77) 

45 

45 

5 

100 30 

15 1 A 5 

40 10 2 

60 150 100 2 

0.5 1.2 500 i 

1.2* 300 

- | 

4 



4 

1 

14 

BC547 

TO-92 

(77) 

50 

45 

6 

10 20 

125 500* 2 5 

0.25 0.77* 10 

0.6 100 
0.55 0.70* 2 

4.5 



10 

1 

04 

BC547A 

TO-92 

(77) 

50 

. 45 

6 

10 20 

125 260* 2 5 

0.25 0.77* 10 

0.6 100 
0.55 0.70* 2 

4.5 



10 

1 

04 

BC547B 

TO-92 

(77) 

50 

45 

6 

10 20 

240 500* 2 5 

0.25 0.77* 10 

0.6 100 
0.55 0.70* 2 

4.5 



10 

1 

04 

BC547C 

TO-92 

(77) 

50 

45 

6 

10 20 

450 900* 2 5 

0.25 0.77* 10 j 

0.6 100 
0.55 0.70* 2 

4.5 



10 

1 

04 


TEST CONDITIONS: 

(1) l C = 200 nA, V CE = 5V, f = 1kHz. (2) i C = 100mA, V CC = 20 V, I B 1 = l 0 2 = 5mA. (3) l C = 200pA, V CE = 2V, f = 1kHz. (4) l C = 100mA, V CC = 10V, Igl = l B 2 = 10mA. (5) l C = 10mA, V CC = 3V, 
I B 1 = l B 2 = 1mA. (6) lc = 100 nA, V C E = 5V, f = 1kHz. (7) l C = 1mA, V CE = 1 0V, f = 200kHz. (8) l C = 1mA, V CE = 5V, f = 1kHz. (9) l c = 150mA, V cc = 6V, | 0 1 = l B 2 = 15mA. (10) ! C = 200juA, 
VqE = 5V,f =1kHz. (11) l C = 150mA, V CC = 10V, I B 1 = l B 2 - 75mA. (12) ! C = 300mA, V CC = 25V, | B 1 = ! B 2 = 30mA. (13) l C = 10 juA, V C E = 5V, f = WB. (14) l c = 500mA, V cc = 25V, I B 1 = 50mA, 
l B 2 = 25mA. (15) l C = 10mA, V BE = 2V, I B 1 = 3mA, l B 2 = 1mA. (16) l C = 100mA, Ib 1 = 40mA, l B 2 = 20mA. 
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Pro Electron Series 


s 

a 


Type 

No. 

Case 

Style 

V CES* 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

•CES* 

«CBO @ V CB 
(nA) (V) 

Max 

HfE 

h fe @ 'C g, V CE 

1 kHz* (mA) (V) 

Min Max 

VrFICATI Vbe,sat) 

C (V, a v BE(ON>* . 'c 

' (VI (mA) 

Max 

Mm Max 

Cob 

(pF) 

Max 

* T 'c 

(MHz) C 

a.- a. (™A) 

Min Max 

t off 

(ns) 

Max 

NF 

(dB> 

Max 

Test 

Condition 

Process 

No. 

BC548 

TO-92 

(77) 

30 

20 

5 

10 20 

125 900* 2 5 

0.25 0.77* 10 

0.6 100 
0.55 0.70* 2 

4.5 



10 

1 

04 

BC548A 

TO-92 

(77) 

30 

20 

5 

10 20 

125 260* 2 5 

0.25 0.77* 10 

0.6 100 
0.55 0.70* 2 

4.5 



10 

1 

04 

BC548B 

TO-92 

(77) 

30 

20 

5 

10 20 

240 500* 2 5 

0.25 0.77* 10 

0.6 100 
0.55 0.70* 2 

4.5 



10 

1 

04 

BC548C 

TO-92 

(77) 

30 

20 

5 

10 20 

450 900* 2 5 

0.25 0.77* 10 

0.6 100 

0.55 0.70* 2 

4.5 



10 

1 

04 

BC549 

TO-92 

(77) 

30 

20 

5 

10 20 

240 900* 2 5 

0.25 0.77* 10 

0.6 100 

0.55 0.70 2 

4.5 



4 

1 

04 

BC549B 

TO-92 

(77) 

30 

20 

5 

10 20 

240 500* 2 5 

0.25 0.77* 10 

0.6 100 

0.55 0.70 2 

4.5 



4 

1 

04 


TO-92 

(77) 

30 


5 

10 20 

450 900* 2 5 

0.25 0.77* 10 

100 

0.55 0.70 2 

■ 



4 

1 

04 

BC550 

TO-92 

(77) 

50 

m 

5 

10 45 

240 900* 2 5 

0.25 0.77* 10 

0.6 100 

0.55 0.70 2 




■ 

■ 

04 

BC550B 

TO-92 

(77) 

50 

45 

5 

10 45 






■ 

1 


BC550C 

TO-92 

(77) 

50 

45 

5 

mm 

450 900* 2 5 

0.25 0.77* 10 

0.6 100 

0.55 0.70 2 




■ 

■ 

04 

BC557 

TO-92 

(77) 

50 

45 

■ 

_ 

wmm 

0.3 0.82* 10 

0.65 100 

0.6 0.75* 2 




10 

■ 

71 

BC557A 

TO-92 

(77) 

50 

45 

5 

100 20 

125 260* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75* 2 




10 

■ 

71 

BC557B 

TO-92 

(77) 

50 

45 

5 

100 20 

240 500* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75* 2 




10 

1 

71 
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Type 

No. 

Case 

Style 

V CES* 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

‘CES* 

•CBO 0 V CB 
(nA) (V) 

Max 

h FE 

hfe @ 'C & V CE 

1kHz* ImA) (V) 

Min Max 

V BE(SAT) 

(vi & VBE i' c ? NI ' ® , lc A1 

ii _ (V) (mA) 

MaX .. 

Min Max 

Cob 

(pF) 

Max 

* T lc 

(MHz) C A | 

... .. (mA) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BC558 


30 

25 

5 

100 20 

75 500* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75 2 

■ 



10 

1 

71 

BC558A 

TO-92 

(77) 

30 

25 

5 

100 20 

125 260* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75 2 




10 

1 

71 

BC558B 

TO-92 

(77) 

30 


■ 

100 20 

240 500* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75 2 




10 

1 

71 

BC558C 

TO-92 

(77) 

30 

25 

■ 

100 20 

450 900* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75 2 

■ 


■ 

10 

■ 

71 

BC559 

TO 92 
(77) 

25 

20 

5 

100 20 

125 500* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75* 2 

■ 


■ 

■ 


71 


TO-92 

(77) 

25 

20 

5 

100 20 

125 260* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75* 2 




4 

1 

71 

BC559B 

TO-92 

(77) 

25 

20 

5 

100 20 

240 500* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75* 2 




4 

1 

71 

BC559C 

TO-92 

(77) 

25 

20 

5 

100 20 

450 900* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75* 2 




4 

1 

71 

BC560 

TO-92 

(77) 

50 

45 

5 

100 45 

125 500* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75* 2 




2 

1 

71 

BC560A 

TO-92 

(77) 

50 

45 

5 

100 45 

125 260* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75* 2 




2 

1 

71 

BC560B 

TO-92 

(77) 

50 

45 

5 

100 45 

240 500* 2 5 

0.3 0.82* 10 

0.65 100 

0.6 0.75* 2 




2 

1 

71 


TEST CONDITIONS: 

(1) l C = 200 juA, V CE = 5V, f = 1kHz. (2) l c = 100mA, V C C = 20V, I B 1 = l B 2 = 5mA. (3) l C = 200 juA. V CE = 2V, f = 1kHz. (4) l c = 100mA, V cc = 10V, I B 1 = l g 2 = 10mA. (5) l c - 10mA, V CC = 3V, 
I B 1 = I b 2 = 1mA. (6) l c = 100 juA, V CE = 5V, f = 1kHz. (7) l C = 1mA, V CE = 1 0V, f = 200kHz. (8) l C = 1mA, V CE - 5V, f - 1kHz. (9) l c = 150mA, V cc = 6V, I B 1 = l B 2 = 15mA. (10) l C = 200 nA, 
VcE = 5V, f =1 kHz. (11) l C = 150mA, V cc = 10V, I B 1 = l B 2 = 75mA. (12) l c = 300mA, V CC = 25V, I B 1 = l B 2 = 30mA. (13) l c = IOjuA, V CE = 5V, f = WB. (14) l c = 500mA, V cc = 25V, I B 1 =50mA, 
I b 2 = 25mA. (15) l C = 10mA, V BE = 2V, I B 1 = 3mA, l B 2 = 1mA. (16) l C = 100mA, Is 1 = 40mA, l B 2 = 20mA. 
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Pro Electron Series 



Type 

No. 

Case 

Style 

V CES* 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

! ces* 

«CB0 @ 
(nA) ^ 
Max 

V CB 

(V) 

h F e 

hfe @ 
1 kHz* 

Min Max 

lc & 
(mA) 

V CE 

(V) 

V CE(SAT) 

(V) 

Max 

V BEISAT) 
o Vbe(ON)* @ 
(V) 

Min Max 

>C 

(mA) 

Cob 

<pF) 

Max 

*T 

(MHz) 
Min Max 

@ ‘c 

(mA) 

*off 

(ns) 

Max 

NF 

<dB) 

Max 

Test 

Condition 

Process 

No. 

BC560C 

TO-92 

50 

45 

5 

100 

45 





0.3 


0.82* 

10 





2 

1 

71 


(77) 










0.65 



100 















450 

900* 

2 

5 


0.6 

0.75* 

2 








BCY56 

TO-18 

45 

45 

5 

100 

20 

40 


10. 

5 


0.6 

0.7* 

2 





5 

1 

04 








100 

450 

2 

5 



















125 

500* 

2 

5 



















40 


0.01 

5 












BCY57 

TO-18 

25 

20 

5 

100 

20 

200 


10 

5 


0.6 

0.7* 

2 





5 

1 

04 








200 

800 

2 

5 



















240 

900* 

2 

5 



















100 


0.01 

5 












BCY58 

TO-18 


32 

7 

iot 

32 

40 


100 

1 

0.35 

0.6 

0.85 

10 

6 

125 

10 

800 

6 

4/1 

04 








80 

1000 

10 

1 

0.7 

0.75 

1.2 

100 















125 

700* 

2 

5 


0.55 

0.7* 

2 








BCY58-7 

TO-18 


32 

7 

iot 

32 

40 


100 

1 

0.35 

0.6 

0.85 

10 

6 

125 

10 

800 

6 

4/1 

04 








80 

1000 

10 

1 

0.7 

0.75 

1.2 

100 















125 

250* 

2 

5 


0.55 

0.7* 

2 








BCY58-8 

TO-18 

■j 

mm 

■ 

iot 

32 

40 


100 

1 

0.35 

0.6 

0.85 

10 


125. 

10 

800 

m 





■ 

99 

U = : 



80 

1000 

10 

1 

0.7 

0.75 

1.2 

100 





wm 





H 

■ 

H 



175 

350* 

2 

5 


0.55 

0.7* 

2 





■ 



BCY58-9 

TO-18 



n 

iot 

32 

40 


100 

1 



0.85 

10 

6 

125 

10 

800 

■ 

4/> 

04 



H 

■9 

n ■ 



80 

1000 

10 

1 



1.2 

100 





■ 





H 

■ 




250 

500* 

2 

5 



0.7* 

2 





■ 



BCY58-10 

TO-18 

■j ■ 

32 

■ 

I0 f 

32 

40 


100 

1 

0.35 

0.6 

0.85 

10 

6 

125 

10 

800 

19 

4/1 

04 



■ 


1 



80 

1000 

10 

1 


0.75 

1.2 

100 





wm 





H 





350 

700* 

2 

5 


0.55 


EH 





WW 



BCY59 

TO-18 


45 


10+ 

45 

40 


100 

1 

0.35 

0.6 


tm 


125 

10 

800 

tm 

4/1 

04 



■ 


■ 



80 

1000 

10 

1 

0.7 



■ 





m 





■ ■ 


Hi 



125 

700* 

2 

5 


0.55 


E9 





m 



BCY59-7 

TO-18 

m 

45 


10+ 

45 

40 


100 

1 

0.35 

0.6 

0.85 

10 

6 

125 

10 

800 

19 

4/1 

04 



■ 


■ - 



80 

1000 

10 

1 

0.7 

0:75 

1.2 

100 










■ 


HU 



125 

250* 

2 

5 


0.55 

0.7* 

2 





91 



BCY59-8 

TO-18 


45 

■ 

iot 

45 

40 


100 

1 

0.35 

0.6 

0.85 

10 

6 

125 

10 

800 

19 

, 4/1 

04 





■ 



80 

1000 

10 

1 

0.7 

0.75 

1.2 

100 

100 











HI 



175 

350* 

2 

5 



0.7* 






91 



BCY59-9 

TO-18 


45 

■ 



40 


100 

1 

0.35 




6 

125 

10 

800 

19 

4/1 

04 





1 



80 

1000 

10 

1 

0.7 


















250 

500* 

2 

5 









■ 



BCY59-10 

TO-18 


45 

■ ■ 



40 


100 

1 






125 

10 

800 

6 

4/1 

04 








80 

1000 

10 

1 
















9 



350 

700* 

2 

5 
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Type 

No. 



v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

'CES* 

*CBO & V CB 
(nA) (V) 

Max 

h F e 

h fe @ >C o V CE 

1 kHz* (mA) (V) 

Min Max 

VCEISAT, S , r 

(vi & Vb ^, 9 n) @ , 9, 

,, (V) (mA) 

Max 

Mm Max 

C Q b 

(pF) 

Max 


t off 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BCY70 

TO-18 

50 

40 

5 

10 40 

40 0.1 1 

45 1 1 

50 10 1 

15 50 1 

0.25 0.6 0.9 10 

0.5 1 .2 50 


250 10 

420 

1 


71 

BCY71 



45 

■ 

500 45 

40 0.01 1 

80 0.1 1 

90 1 1 

100 600 10 1 

0.25 0.6 0.9 10 

0.5 1.2 50 

6 

200 10 

■ 

1 


71 

BCY71A 

TO-18 

45 

45 

5 

500 45 

40 0.01 1 

80 0.1 1 

90 1 1 

100 600 10 1 

0.25 0.6 0.9 10 

0.5 1.2 50 

■ 

300 10 

420 

1 

6 

71 

BCY72 

TO-18 

25 

25 

5 


40 1 1 

50 10 1 

0.25 10 

0.5 1 .2 50 

6 

200 10 




71 

BD135 

TO-126 

45 

45 


100 30 


0.5 1 .0* 500 


50 50 

420 

6 


37 

BC136 

TO-126 

45 

45 




0.5 1.0* 500 


50 50 




77 

BD137 

TO-126 

60 

60 

5 

100 30 


0.5 1 .0* 500 


50 50 

420 

6 


38 

BD138 

TO-126 

60 


m 

100 30 

25 500 2 

40 160 50 2 

0.5 1 .0* 500 


50 50 




78 

BD139 

TO-126 

80 

80 

m 


Ml— 

0.5 1.0* 500 


50 50 

420 

B 



BD140 

TO-126 

80 

80 

H 

100 30 


0.5 1.0* 500 


50 50 

420 

B 



BD201 

TO-220 


45 

■ 



1 .0 1 .5* 3A 


3 300 

420 

H 

5/6 


BD202 

TO-220 

60 

45 

5 

10 mA 40 

30 3A 2 

30 1 A 2 

75 235 500 1 

1.0 1.5* 3A 


3 300 

420 

6 

5/6 

5A 

BD233 

TO-126 

45 

45 


100 mA 45 

25 1 A 2 

40 150 2 

0.6 1.3* 1 A 


3 250 

420 

6 

5/6 

2C 


TEST CONDITIONS: 

(1) l C = 200 juA, V CE = 5V, f = 1kHz. (2) l c = 100mA, V CC = 20V, Igl = l B 2 = 5mA. (3) l c = 200 pA. V CE = 2V, f = 1 kHz. (4) l c = 100mA, V cc = 10V, I B 1 = l B 2 = 10mA. (5) l c = 10mA, V cc = 3V, 
I B 1 = l B 2 = 1mA. (6) l c = 100 juA, V CE = 5V, f = 1kHz. (7) l c = 1mA, V CE = 1 0V, f = 200kHz. (8) l C = 1mA, V CE = 5V, f = 1kHz. (9) l C = 150mA, V CC = 6V, I B 1 = l B 2 = 15mA. (10) l C = 200 mA, 
VqE = 5V, f =1 kHz. (11) l c = 150mA, V CC = 10V, I B 1 = l B 2 = 75mA. (12) l c = 300mA, V cc = 25V, l g 1 = l B 2 = 30mA. (13) l c = IOjuA, V CE = 5V, f = WB. (14) l c = 500mA, V cc = 25V, 1^ =50mA, 
l B 2 = 25mA. (15) l c = 10mA, V BE = 2V, I B 1 = 3mA, l B 2 = 1mA. (16) Iq = 100mA, Ifi 1 = 40mA, l B 2 = 20mA. 
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BD239B 

TO-220 





TO-220 80 


TO-220 80 


BD241 TO-220 80 


BD241A TO-220 80 


BD241B TO-220 80 
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Type 

No. 

Case 

Style 

V CES* 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

*CES* 

«CBO & V CB 
(nA) (V) 

Max 

Hfe 

h fe <a 'C g, V CE 

1 kHz* (mA) (V) 

Min Max 

VCE(SAT) £ b E «AT) . 

(V) & Vbe <ON) @ c 

' ' (V) e (mA) 

Min Max 

^ob 

(pF) 

Max 

f T , r 

(MHz) C A1 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 


Process 

No. 

BD242B 

TO-220 

80 

80 


200 juA* 80 

10 3A 4 

25 1 A 4 

1.2 1.8* 3A 

3 

3 500 

420 

6 


5E(3E) 

BD242C 

TO-220 

80 

100 


200 pA* 100 

10 3A 4 

25 1 A 4 

1.2 1.8* 3A 


3 500 

420 

6 

5/6 

5E(3E) 

BD370A 

TO-92+ 

(91) 

80 

45 


100 45 

25 500 2 

40 400 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 


78 

BD370A-10 

TO-92+ 

(91) 

80 

45 


100 45 

25 500 2 

63 160, 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 


78 

BD370A-16 

TO-92+ 

(91) 

80 

45 


100 45 

BHH 

0.7 1.2* 1 A 

30 

50 200 

420 

6 


78 

BD370A-25 

TO-92+ 

(91) 

80 

45 


100 45 


0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

78 

BD370B 

TO-92+ 

(91) 

80 

60 


100 60 


0.7 1.2* 1 A 


50 200 



5/6 

78 

BD370B-10 

TO-92+ 

(91) 

80 

60 


100 60 


0.7 1.2* 1 A 


50 200 



5/6 

78 

BD370B-16 

TO-92+ 

(91) 

80 

60 


100 60 

25 500 2 

100 250 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

78 

BD370B-25 

TO-92+ 

(91) 

80 

60 


100 60 

25 500 2 

160 400 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

78 

BD370C 

TO-92+ 

(91) 

80 

80 


100 80 

25 500 2 

40 400 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

78 

BD370-6 

TO-92+ 

(91) 

80 

80 


100 80 

25 500 2 

40 100 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

78 

BD370C-10 

TO-92+ 

(91) 

80 

80 


100 80 

25 500 2 

63 160 100 1 

. 0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

78 

BD370C-16 

TO-92+ 

(91) 

80 

80 


100 80 

25 500 2 

100 250 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

78 

BD370D 

TO-92+ 

(91) 

80 

100 


100 80 

25 500 2 

40 400 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

79 

BD370D-6 

TO-92+ 

(91) 

80 

100 


100 80 

25 500 2 

40 100 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

79 


TEST CONDITIONS: 

(1) l C = 200 nA, V CE = 5V, f = 1kHz. (2) l c = 100mA, V cc - 20V, I B 1 = l B 2 = 5mA. (3) l C = 200juA, V CE = 2V, f = 1kHz. (4) l c = 100mA, V CC = 10V, l g 1 = l g 2 = 10mA. (5) l c = 10mA, V CC = 3V, 

I B 1 = l B 2 = 1mA: (6) l C = 100 juA, V CE = 5V, f = 1kHz. (7) l C = 1mA, V CE - 1 0V, f = 200kHz. (8) l c = 1mA, V CE = 5V, f = 1kHz. (9) l c = 150mA, V cc = 6V, Is 1 = l B 2 = 15mA. (10) l C = 200 pA, 

VcE = 5V, f “1kHz. (ID lc= 150mA, V C c = 10V, I B 1 = l B 2 = 75mA. (12) l c = 300mA, V cc - 25V, l 0 1 = l g 2 = 30mA. (13) l c - 10pA, V CE = 5V, f = WB. (14) l c = 500mA, V cc = 25V, l g 1 =50mA, 

l B 2 = 25mA. (15) lc = 10mA, V BE = 2V, I6 1 = 3mA, l B 2 = 1mA. (16) lc = 100mA, Is 1 = 40mA, l B 2 = 20mA. 
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Pro Electron Series 




Type 

No. 

Case 

Style 

V CES* 

V CBO 

(V) 

Min 

v CEO 

(V) 

Min 

VEBO 

(V) 

Min 

'CES* 

! CBO 0 V CB 
(nA) (V) 

Max 

H FE 

h fe @ >C o V C E 

1 kHz* (mA) (V) 

Min Max 

VCEISATI VBEISAT) 

c w & V BE(ON)* 9 *c 

’ 1 (VI (mA) 

MaX .. 

Min Max 

Cob 

(pF) 

Max 

* T Ic 

(MHz) ®, C ., 

... .. (mA) 

Min Max 

t off 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BD370D-10 

TO-92+ 

(91) 

80 

100 


100 80 

25 500 2 

63 160 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

79 

BD371A 

TO-92+ 

(91) 

80 

45 


100 45 

25 500 2 

40 400 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

38 

BD371A-10 

TO-92+ 

(91) 

80 

45 


100 45 

25 ' 500 2 

63 160 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

38 

BD371A-16 

TO-92+ 

(91) 

80 

45 


100 45 

25 500 2 

100 250 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

38 

BD371A-25 

TO-92+ 

(91) 

80 

45 


100 45 

25 500 2 

160 400 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

38 

BD371B 

TO-92+ 

(91) 

80 

60 


100 60 

25 500 2 

40 400 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

38 

BD371B-10 

TO-92+ 

(91) 

80 

60 


100 60 

25 500 2 

63 160 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

38 

BD371B-16 

TO-92+ 

(91) 

80 

60 


100 60 

25 500 2 

100 250 10Q 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

38 

BD371B-25 

TO-92+ 

(91) 

80 

60 




0.7 1.2* 1 A 

30 

50 200 


6 

5/6 

s 

BD371C 


80 

80 




0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

s 

BD371C-6 


80 

80 




0.7 1.2* 1 A 


50 200 


6 

5/6 

38 

BD371C-10 

mm 

80 




25 500 2 

63 160 100 1 

0.7 1.2* 1 A 


50 200 

420 

6 

5/6 


BD371C-16 


80 

80 




0.7 1.2* 1 A 

30 

50 200 

jjjjj 

6 

5/6 

38 

BD371D 

TO-92+ 

(91) 

80 

100 


100 100 


0.7 1.2* 1 A 

30 

50 200 

gum 

6 

5/6 

39 

BD371D-6 

TO-92+ 

(91) 

80 





0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

39 

BD371D-10 

TO-92+ 

(91) 

80 

HSI 


100 100 


0.7 1.2* 1 A 

30 

50 200 

420 



39 

BD372A 

TO-92+ 

(90) 

80 



100 45 


0.7 1.2* 1 A 

30 

50 200 

420 


5/6 

78 

BD372A-10 

TO-92+ 

(90) 

80 



100 45 

— — 

0.7 1.2* 1 A 

30 

50 200 

420 

■ 

5/6 

78 

BD372A-16 


80 

45 

■ 

100 45 

25 500 2 

100 250 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 


5/6 

78 








































































3-21 



Type 

No. 

Case 

Style 

V C ES* 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 


! ces* 

s CBO & V CB 
(nA) (V) 

Max 

h fe 

© 'c & V CE 

1 kHz* ‘ (mA) (V) 

Min Max 

Vr-FISATI VBE(SA T) 

W> & V BE(ON>" . 'c 

(V) (mA) 

MaX Min Max 

Cob 

<pF) 

Max 


toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BD372A-25 

TO-92+ 

(90) 

80 

45 

Mi 

100 45 

25 500 2 

160 400 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

■a 

78 

BD372B 

TO-92 

(90) 

80 

60 

II 

100 60 

25 500 2 

40 400 100 1 

0.7 1.2* 1 A 

30 

50 200 





BD372B-10 

TO-92 

(90) 

80 

60 



25 500 2 

63 160 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

78 

BD3728-16 

TO-92 

(90) 

80 

60 


100 60 

25 500 2 

100 250 100 1 

0.7 1.2* 1 A 

30 

50 200 


6 

5/6 

78 

BD372B-25 

TO-92 

(90) 

80 

60 



25 500 2 

160 400 100 1 

0.7 1.2* 1 A 

30 

50 200 


6 

mn 

78 

BD372C 

TO-92+ 

(90) 




100 80 

25 500 2 

40 400 100 1 

0.7 1.2* 1 A 

30 

50 200 

HI 


IHH 

78 

BD372C-6 

TO-92+ 

(90) 

80 

80 

B9 

100 80 


0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

78 

BD372C-10 

TO-92+ 

(90) 

m 

80 

■ 



0.7 1.2* 1A~- 

30 

50 200 


H 


78 

BD372C-16 

TO-92+ 

(90) 

Hi 

80 

■ 

100 80 

■Hi 

0.7 1.2* 1 A 

30 

50 200 

420 

H 

5/6 

78 

BD372D 






25 500 2 

40 400 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

IKS 

79 

BD372D-6 

TO-92+ 

(90) 

80 

100 




0.7 1.2* 1 A 

30 

50 200 

420 

6 


79 

BD372D-10 

TO-92+ 

(90) 

80 

100 




0.7 1.2* 1 A 

30 

50 200 

420 




BD373A 

TO-92+ 

(90) 

80 

45 




0.7 1.2* 1 A 

30 

50 200 

420 

H 


38 



80 

45 

■j 

100 45 


0.7 1.2* 1 A 

30 

50 200 

420 

H 



BD373A-16 

TO-92+ 

(90) 

80 

45 


100 45 

25 500 2 

100 250 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

38 

BD373A-25 

TO-92+ 

(90) 

80 

45 


100 45 

25 500 2 

160 400 100 1 

0.7 1.2* 1 A 

30 

50 200 

420 

6 

5/6 

38 


TEST CONDITIONS: 

(1) l C = 200 juA, V CE = 5V, f = 1kHz. (2) l C = 100mA, V cc = 20V, I B 1 = Ig2 = 5mA. (3) i c = 200 mA, V CE = 2V. f = 1kHz, (4) l C = 100mA, V cc = 10V, Ig 1 = l g 2 = 10mA. (5) l c = 10mA, V cc = 3V, 
I B 1 = I b 2 = 1mA. (6) l C ~ 100 pA, V C E = 5V, f = 1kHz. (7) l C = 1mA, V CE = 10V, f = 200kHz. (8) lc= 1mA, V CE = 5V, f = 1kHz. (9) l c = 150mA, V cc = 6V, l B 1 = l B 2= 15mA. (10) l c = 200/iA, 
VcE = 5V, f =1 kHz. (11) lc= 150mA, V CC = 10V, I B 1 = l B 2 = 75mA. (12) l C = 300mA, V cc = 25V, I B 1 = l B 2 = 30mA. (13) ! c = 10/uA. V CE = 5V, f = WB. (14) l c = 500mA, V CC = 25V, I B 1 -50mA, 
l B 2 = 25mA. (15) ! C = 10mA, V BE = 2V, I B 1 = 3mA, l B 2 = 1mA. (16) l c = 100mA, l g 1 = 40mA, l B 2 = 20mA. 
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(V) & 

Max 


V BE(SAT) 
v BE(ON)* g 
(V) 

Min Max 


^ob 

*T 


(pF) 

(MHz) 

@ C 
ImA) 

Max 

Min Max 

30 

50 

200 

30 

50 

200 

30 

50 

200 



BD378-6 TO-126 


TO-126 

BD378-16 I TO-126 
BD378-25 I TO-126 

TO-126 


BD379-6 TO-126 100 80 

BD379-10 TO-126 100 " 80 

BD379-16 TO-126 100 80 


20 

40 

100 

1A 

150 

2 

2 

1.0 

1.5* 

1 A 

20 


1 A 

2 

1.0 

1.5* 

1 A 

63 

160 

150 

2 




20 


1 A 

2 

1.0 

1.5* 

1 A 

100 

250 

150 

2 






5/6 78 

5/6 78~ 

5/6 78~ 

5/6 78 


200 420 6 5/6 39 

200 420 6 5/6 39 

200 420 6 5/6 39~~ 


TEST CONDITIONS: 

(1) l C = 200 juA, V CE = 5V, f = 1kHz. (2) l C = 100mA, V cc = 20V, Ib 1 = l B 2 = 5mA. (3) l c = 200 juA, V CE = 2V, f = 1kHz. (4) l C = 100mA, V cc = 10V, I B 1 = l B 2 = 10mA. (5) l c = 10mA, V cc = 3V, 
I B 1 = l B 2 = 1mA. (6) l c = 100 »A, V CE = 5V, f = 1kHz. (7) Iq = 1mA, V CE = 10V, f = 200kHz. (8) Iq = 1mA, V CE = 5V, f = 1kHz. (9) l c = 150mA. V cc = 6V, I B 1 = l B 2 = 15mA. (10) l c = 200 /iA, 
V C E = 5V, f -1kHz. (11) l c = 150mA, V CC = 10V, I B 1 - l B 2 = 75mA. (12) l c = 300mA, V cc = 25V, I B 1 = l B 2 = 30mA. (13) l c - IOjuA. V CE = 5V, f = WB. (14) l c = 500mA, V cc = 25V, I B 1 =50mA, 
l B 2 = 25mA. (15) l c = 10mA, V BE = 2V, Ib 1 = 3mA, l B 2 = 1mA. (16) l c = 100mA, Ib 1 = 40mA, l B 2 = 20mA. 
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3-24 


Pro Electron Series 


23 

Type 

No. 

Case 

Style 

V CE3* 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

*CES* 

•CBO gj V CB 
(nA) (V) 

Max 

H FE 

h fe @ ‘C & V CE 

1 kHz* ImA) (V) 

Min Max 

Vrc (CA-n v be(SATI 

(Vi & V BE(ON|- g, lc 

(V) ImA! 

MaX Min Max 

Cob 

(pF) 

Max 

,T >c 

(MHz) ©, C .. 
... .. ImA) 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BD379-25 

TO-126 

100 

80 


2 mA 80 

20 1 A 2 

150 375 150 2 

1.0 1.5* 1 A 

30 

50 200 

420 

6 

5/6 

39 

BD380 

TO-126 

100 

80 


2 mA 80 

20 1 A 2 

40 375 150 2 

1.0 1.5* 1 A 

30 

50 200 

420 

6 

5/6 

79 

BD380-6 

TO-126 

100 

80 


2pA 80 

20 1 A 2 

40 100 150 2 

1.0 1.5* 1 A 

30 

50 200 

420 

6 

5/6 

79 

BD380-10 

TO-126 

100 

80 


2 mA 80 

20 1 A 2 

63 160 150 2 

1.0 1.5* 1 A 

30 

50 200 

420 

6 

5/6 

79 

BD380-16 

TO-126 

100 

80 


2 mA 80 

20 1 A 2 

100 250 150 2 

1.0 1.5* 1 A 

30 

50 200 

420 

6 

5/6 

79 

BD380-25 

TO-126 

100 

80 


2 mA 80 

20 1 A 2 

150 375 150 2 

1.0 1.5* 1 A 

30 

50 200 

420 

6 

5/6 

79 

BD433 

TO-126 

22* 

22 

5 

100 mA 22 

50 2A 1 

85 475 500 1 

40 10 5 

0.5 1.1* 2A 


3 250 

420 

6 

5/6 

2E 

BD434 

TO-126 

22* 

22 

5 

100 n A 22 

50 2A 1 

85 475 500 1 

40 10 5 

0.5 1.1* 2A 

30 

3 250 

420 

6 

5/6 

3E 

BD435 

TO-126 

1 

32 

5 

100 pA 32 

50 2A 1 

85 475 500 1 

40 10 5 

0.5 1.1* 2A 

30 

3 250 

420 

6 

5/6 

2E 

BD436 


32* 

32 

5 

100mA 32 

50 2A 1 

85 475 500 1 

40 10 5 

0.5 1.1* 2A 

30 

3 250 

420 

6 

5/6 

3E 

BD437 


45* 

45 

5 

lOOpA 45 

40 2A 1 

40 236 500 1 

30 10 5 

0.6 1 .2* 2A 

30 

3 250 

420 

6 

; 

5/6 

m 

BD438 

TO-126 

45* 

45 

5 

100 n A 45 

Hj 

' HH H v, 1 1 '"§|| 

0.6 1 .2* 2A 


3 250 

420 

6 

5/6 

3E 

BD439 

TO-126 

60* 

60 

■ 

100pA 60 

25 2A 1 

40 236 500 1 

20 10 5 

0.8 1 .5* 2A 

H 

3 250 

420 

6 

5/6 

2E 

BD440 

TO-126 

60* 

60 

■ 

IOOjuA 60 

25 2A 1 

40 236 500 1 

20 10 5 

0.8 1 .5* 2A 

80 

. 

3 250 

420 

6 

5/6 

3E 

BD441 

TO-126 

80* 

80 

5 

IOOjuA 80 

15 2A 1 

40 236 500 1 

15 10 5 

0.8 1 .5* 2A 

30 

3 250 

420 

6 

5/6 

: 

2E 












































































TO-220 


100 


TO-220 100 80 


TEST CONDITIONS: 


(1) l C = 200 mA, V ce = 5V, f = 1kHz. (2) l C = 100mA, V CC = 20V, Igl = l g 2 = 5mA. (3) l C = 200 mA, V CE = 2V, f = 1kHz. (4) l C = 100mA, V cc = 10V, I B 1 = l g 2 = 10mA. (5) l c = 10mA, V cc = 3V, 
I B 1 = I b 2 = 1mA. (6) l c = 100 nA, V CE = 5V, f = 1kHz. (7) l c = 1mA, V CE = 1 0V, f = 200kHz. (8) l C = 1mA, V CE = 5V, f = 1kHz. (9) l c = 150mA, V cc = 6V, l 0 1 = l 0 2 = 15mA. (10) l c = 200 mA, 
Vqe = 5V, f =1 kHz. (11) l c = 150mA, V cc = 10V, Igl = Ig2 = 75mA. (12) l c = 300mA, V cc = 25V, I B 1 = l B 2 = 30mA. (13) l c = 10/uA, V CE = 5V, f = WB. (14) l c = 500mA, V cc = 25V, Igl = 50mA, 
l B 2 = 25mA. (15) Iq = 10mA, V BE = 2V, Ig 1 = 3mA, l B 2 = 1mA. (16) \q = 100mA, Ig 1 = 40mA, l B 2 = 20mA. 
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3-27 


3 


Type 

No. 

Case 

Style 

V CES* 

v CBO 

(V) 

Min 

v CEO 

(V) 

Min 

v EBO 

(V) 

Min 

•CES* 

»CBO © V CB 
(nA) (V) 

Max 

h FE 

h fe @ 'C & V C E 

1 kHz* (mA) (V) 

Min Max 

V rE(<! ATI Vb EISAT) 

%) ft Vbe(0NI * 0 'C 
' (VI (mA) 

MaX ft/.' K . 

Mm Max 

^ob 

(pF) 

Max 

fT | C 

(MHz) C 

... .. (mA) 

Mm Max 

l off 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

BF195 

TO-92 

(78) 

Same as BF255, see below for explanation 

46 

BF196 

TO-92 

(78) 

Same as BF198, see below for explanation 

45 

BF197 

TO-92 

(78) 

Same as BF199, see below for explanation 

47 

BF198 

TO-92 

(78) 

40 

30 

4 

100 40 

26 4 10 

6 12 7 

0.85* 4 






45 

BF199 

TO-92 

(78) 

40 

25 

4 

100 40 

38 7 10 

6 12 7 



1100 typ 7 




47 

BF200 

TO-72 

(25) 

30 

20 

3 

100 40 

15 3 10 

6 12 7 







41 

BF233-2 

TO-92 

(71) 

30 

30 

4 

100 10 

40 70 1 10 

6 12 7 

0.65 0.74* 1 

1.0 

150 1 




49 

BF233-3 

TO-92 

(71) 

30 

30 

4 

100 10 

60 100 1 10 

6 12 7 

0.65 0.74* 1 

1.0 

150 1 




49 

BF233-4 

TO-92 

(71) 

30 

30 

4 

100 10 

90 150 1 10 

6 12 7 

0.65 0.74* 1 

1.0 

150 1 




49 

BF233-5 

TO-92 

(71) 

30 

30 

4 

100 10 

140 220 1 10 

6 12 7 

0.65 0.74* 1 

1.0 

150 1 




49 

BF240 

TO-92 

(78) 

40 

40 

4 

100 20 

67 222 1 10 

6 12 7 

0.65 0.74* 1 

0.34 

1 


3.5 

7 

47 

BF241 

TO-92 

(78) 

40 

40 

4 

100 20 

36 125 1 10 

’6 12 7 

0.65 0.74* 1 

0.34 

1 


3.5 

7 

47 

BF254 

TO-92 

(78) 

30 

20 

5 

100 20 

67 220 1 10 

6 12 7 

0.65 0.74* 1 

0.34 

1 


3.5 

7 

46 

BF255 

TO-92 

(78) 

30 

20 

5 

100 20 

35 125 1 10 

6 12 7 

0.65 0.74* 1 

0.34 

1 


3.5 

7 

46 

BF257 

TO-39 

160 

160 

5 

50 100 

25 30 10 

6 12 7 

1.0 0.65 0.74* 30 

0.34 

1 


3.5 

7 

48 

BF258 

TO-39 

250 

250 

5 

50 200 

25 30 10 

6 12 7 

1.0 0.65 0.74* 30 

0.34 

1 

j 

3.5 

7 

48 


TEST CONDITIONS: 

(1) l C = 200 ii A, V CE = 5V, f = 1kHz. (2) l C = 100mA, V cc = 20V, I B 1 = l g 2 = 5mA. ( 3 ) l c = 200 pA, V CE = 2V, f = 1kHz. ( 4 ) l c = 100mA, V CC = 10V, Ib 1 = l B 2 - 10mA. (5) l c - 10mA, V cc = 3V, 
I B 1 = l B 2 = 1mA. ( 6 ) l c = 100 juA, V CE = 5V, f - 1kHz. (7) l c = 1mA, V CE = 10V, f - 200kHz. (8) l c = 1mA, V CE = 5V, f = 1kHz. ( 9 ) l c = 150mA, V cc = 6V, Ib 1 = l B 2 = 15mA. ( 10 ) l c = 200 ju A, 
VcE = 5V, f =1kHz. (11) l C = 150mA, V CC = 10V, I B 1 = l g 2 = 75mA. (12) l c = 300mA, V cc - 25V. I B 1 = l B 2 = 30mA. (13) l c = 10pA, V CE = 5V, f = WB. (14) J c = 500mA, V cc = 25V, I b 1 =50mA, 
l B 2 = 25mA. (15) l c = 10mA, V BE - 2V, Ib 1 = 3mA, l B 2 = 1mA. (16) l c = 100mA, Ib 1 = 40mA, l B 2 = 20mA. 


i 
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Pro Electron Series 





















































m 


Type 

No. 

Case 

Style 

BFX87 

TO-5 

BFX88 

TO-5 

BFY72 

TO-5 

BFY76 

TO-18 

BSX21 

TO-18 

BSX45-6 

TO-39 



BSX45-16 


BSX46-6 





» *C & V CE 
(mAl (V) 


140 
80 
30 

120 ] 20 


500 
150 150 

10 
1 

0.1 

1 

0.5 

200 0,01 

4 

100 100 




20 60 
20 60~ 
20 60 

25 60 


50 
~ 50 
50 1 650 


120 10 
0.5 


30 110 

10 75 


14 20 

"l5 21 


TEST CONDITIONS: 

(1) ! C = 200 mA, V C e = 5V, f = 1kHz. (2) ! C = 100mA, V CC = 20V, l B 1 = l B 2 - 5mA. (3) l c = 200 /xA, V CE = 2V, f - 1kHz. (4) l c = 100mA, V cc = '0V ( I B 1 = l B 2 = 10mA. (5) ! c - 10mA, V cc = 3V, 
I B 1 = I b 2 = 1mA. (6) l C = 100 juA, V CE = 5V, f = 1kHz. (7) l C = 1mA, V CE = 1 0V, f = 200kHz. (8) l C = 1mA, V CE = 5V, f = 1kHz. (9) ! c = 150mA, V C c = 6V, Igl - Ig2 = 15mA. (10) l c = 200 #xA, 
V C E = 5V, f -1kHz, (11) lc = 150mA, V cc = 10V, Ig 1 = l B 2 = 75mA. (12) lc= 300mA, V cc = 25V, Igl ^ l B 2 = 30mA. (13) l c = 10 nA, V CE = 5V, f = WB. (14) l c = 500mA, V cc - 25V, Ig 1 = 50mA, 
l B 2 = 25mA. (15) l C = 10mA, V BE = 2V, f B 1 = 3mA, l B 2 - 1mA. (16) l c - 100mA, Is 1 = 40mA, l B 2 = 20mA. 
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JEIDA Series 


V/'tr/O A -r\ V BE(SAT) 

M & V BEI0N)* g, 'c 

' (V) (in A) 

MaX - j. . ,, 

Mm Max 


,T lr 

(MHz) C A1 

Mrn Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

0.6 1 .5 500 


200 50 




63 

1 .0 2A 

1.5* 1.5A 






77 

1.0 20 

2 

600 10 




42 

0.4 10 

m 

80 1 




04 

1.3 10 


400 1 




23 


1.5 

600 8 


■ 


43 

0.6 1.2 10 

1.5 

650 8 


■ 


43 

0.2 1.5 15 

■ 

300 12.5 




46 



100 1 


■ 


23 



250 4 



1 

44 


m 

250 4 


5.0 

1 

44 

0.5 1 

0.32* 2 

m 



25 

2 

27 

0.5 1 

0.75* 2 

m 



a 

Hi 

27 

1.1 , 1 

0.75* 2 

m 



m 

■■ 

27 

1.1 0.75* 2 

1 

B 




II 

27 

0.2 10 

0.6 



4 

4 

mm 

1.0 20 

2.0 

600 10 




mm 

1.0 20 

2.0 

600 10 




42 

0.8 1 .1 * 500 

10 

50 10 




14 


1.2 

450 1 


B 

5 

42 


o- 












































































































JEIDA SERIES (Continued) 



seijes vaiar 





























JEIDA Series 



JEIDA SERIES (Continued) 


Type 

No. 

Case 

Style 

V C ES* 

VCBO 

(V) 

Min 

v CEO 
(V) 
Min ' 

v EBO 

(V) 

Min 

>CES* 

>CBO & VCB 
(nA) (V) 

Max 

h fe 

h fe @ 'C & V CE 

. 1 kHz* (mAl (V) 

Min Max 

_. eATI V BE(SAT) 

M & V BE(ON)* @ ‘c 

m (V) < mA) 

3X Min Max 

Cob 

(pF) 

Max 

' T lr 

(MHz) @ , c „, 

Min Max 

toff 

(ns) 

Max 

NF 

(dB) 

Max 

Test 

Condition 

Process 

No. 

2SC1205 




5 

500 18 

35 200 2 12 

1.1 1 

0.75* 2 

El 





27 

2SC1215 

JSEMt 

30 

20 

3 

100 10 

25 2 10 

0.72* 2 


650 10 




42 

2SC1306 


65 


4 

IOjuA 40 

30 150 500 10 

0.6 1 A 

30 

200 150 





2SC1335* 

es ■ 


30 

5 

500 18 

160 1200 2 12 

0.5 10 

0.75* 2 

3.5 



6 

2 


2SC1342 


30 


4 

500 10 

35 200 1 6 

1.2 10 

1.5 

150 1 


8.5 

5 

23 

2SC1344 

TO-92 

(74) 

30 

m 

H 

500 18 

160 1200 2 12 

0.5 0.75* 2 

10 

3.5 



8 

2 

04 

2SC1359 

TO-92 

(74) 

mi 

Hi 

m 

100 10 

50 220 1 10 


1.5 

150 1 


4 

7 

23 

2SC1678 

TO-220 

m 

■ 

m 


15 500 5 

10 1.5A 5 

1 .0 500 

45 

100 100 




35 

2SC1318* 



m 

m 

100 20 

40 500 10 

60 340 15.0 10 

0.6 1.5 500 


200 50 




62 

CS901 1 



m 

m 

50 18 

29 280 1 5 



‘ 

- 



27 

CS9012 


i 

m 

3 


64 202 5 1 

1 .0 250 






60 

CS9013 

smm 

mam 

ii 

m 

3 


64 202 5 1 . 

1 .0 250 






09 

CS9014 

tSTfiSi 



3 

50 18 

60 1000 1 5 

0.5 1 






04 

CS9015 

TO-92 

(72) 


18 

3 

50 18 

60 1.000 1 5 

0.5 1 






71 

CS9016 

TO-92 
(72) . 


20 

3 

50 18 

29 146 1 5 

3 1 10 






44 

CS9018 

TO-92 

(72) 


12 

2 

50 15 

29 198 1 5 

0.6 10 




1 


43 


TEST CONDITIONS: 

(1> V AG = 1.4V, V CC = 12V, f = 200MHz. (2) l c = 0.1mA, V CE = 6V, f = 1kHz. (3) ! c = 2mA, V CE = 6V, f = 1MHz. (4) l C = 2mA, V CC = 10V, f = 200MHz. (5) l c = 1mA, V CE = 6V, f = 100MHz. 
(6) l c = 0.2mA, V CE = 5V, f = OA kHz. (7) l c = 1mA, V CE = 10V, f = 5MHz. 
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NA/NB Transistor Series Selection Guide 



National 

Semiconductor 


NA/NB TRANSISTOR SERIES SELECTION GUIDE 

GENERAL DESCRIPTION 

The NA series of transistors are complementary power series which provide minimum collector saturation voltages at low drive 
conditions and feature matched HFE, guaranteed Vbe (on), Vbe (sat), Vce (sat), etc, for estimating circuit performance at 
limit conditions. They are ideal for use with the NB series in complementary audio power amplifier applications. In addition, 
the collector breakdown voltages range from 20 to 60 Volts, which allows great flexibility in other power applications, such 
as converters/inverters, servo amplifiers, etc. The NB series of transistors are complementary general-purpose devices which 
cover a wide range of applications from low-noise equalizer preamplifiers to 1.5 Amp class B drivers. This series provides low 
leakage, low Vce (sat), high HFE and three different types of collector breakdown voltages (35, 50 and 65 Volts) for multi- 
purpose usage and total flexibility. 

NA - APPLICATIONS NB - APPLICATIONS 

Low noise equalizer preamplifiers 
Class A general purpose amplifiers 
Class B drivers 
Oscillators 

Control/Switching circuits 
Display/line drivers 
Servo amplifiers 

NA SERIES - - COMPLEMENTARY POWER TRANSISTORS 


device types and ratings 


PART # ! 

AVAILABLE 

Vce (max) 

1C (max) 



NPN 

PNP 

PACKAGES 

VOLTS 

[ AMPS 

HFE 

DESCRIPTION 

NA01 

NA02 

TO-92 

20 

0.8 

Matched 

0.8A complementary power transistors 

NA11 

NA12 

TO-92 

20 

1.0 

Matched 

1 .OA complementary power transistors 

NA21 

NA22 

TO-92, TO-92 PLUS 

20 

1.5 

Matched 

1 .5A complementary power transistors 

NA31 

NA32 

TO-92 PLUS, TO-202 

30 

2.0 

Matched 

2.0A complementary power transistors 

NA41 

NA42 

TO-126, TO-220 

30 

2.5 

Guaranteed min 

2.5A complementary power transistors 

NA51 

NA52 

TO-126, TO-220 

45 

3.5 

Guaranteed min 

3.5A complementary power transistors 

NA61 

NA62 

TO-126, TO-220 

45 

4.5 

Guaranteed min 

4.5A complementary power transistors 

NA71 

NA72 

TO-126, TO-220 

60 

3.5 

Guaranteed min 

3.5A complementary power transistors 


• 0.1 to 25 Watts fully complementary • 

audio power amplifiers • 

• Converters/Inverters • 

• Power control circuits • 

• Switching/linear regulators • 

• High current switching circuits • 

• Servo amplifiers • 


NB SERIES - - GENERAL PURPOSE COMPLEMENTARY TRANSISTORS 


device types and ratings 


PART # 1 

AVAILABLE 

Vce (max) 

Ic (max) 

Vce (*»t) 


NPN 

PNP 

PACKAGES 

VOLTS 

AMPS 

max 

Ic/lb (mA) 

DESCRIPTION 

NB011 

NB021 

TO-92 

35 

0.03 

0.3 

10/0.5 

30mA general purpose transistors 

NB012 

NB022 

TO-92 

50 

0.03 

0.3 

10/0.5 

30mA general purpose transistors 

NB013 

NB023 

TO-92 

35 

0.03 

0.3 

10/0.5 

30mA low noise transistors 

NB014 

NB024 

TO-92 

50 

0.03 

0.3 

10/0.5 

30mA low noise transistors 

NB111 

NB121 

TO-92 

35 

0.1 

0.3 

40/0.8 

100mA general purpose transistors 

NB112 

NB122 

TO-92 

50 

0.1 

0.3 

40/0.8 

100mA general purpose transistors 

NB113 

NB123 

■ 

TO-92 

65 

0.1 

0.3 

40/0.8 

1 00mA general purpose transistors 

NB211 

NB221 

TO-92, TO-92 PLUS 

• 

35 

0.5 

0.4 

100/2 

500mA medium current drivers 

NB212 

NB222 

TO-92, TO-92 PLUS 

50 

0.5 

0.4 

100/2 

500mA medium current drivers 

NB213 

NB223 

TO-92, TO-92 PLUS 

65 

0.5 

0.4 

100/2 

500mA medium current drivers 

NB311 

NB321 

TO-92, TO-92 PLUS, TO-202 

35 

1.5 

0.5 

300/10 

1 ,5A complementary power drivers 

NB312 

NB322 

TO-92, TO-92 PLUS, TO-202 

50 

1.5 

0.5 

300/10 

1 .5A complementary power drivers 

NB313 

NB323 

TO-92, TO-92 PLUS, TO-202 

65 

1.5 

0.5 

300/10 

1 .5A complementary power drivers 
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COMPLEMENTARY AUDIO AMPLIFIER CROSS REFERENCE CHARTS 


AUDIO OUTPUT POWER - - Battery operated "OTL" amplifiers 


OPERATING CONDITIONS 

(1) OUTPUT POWER 
minimum 

@ 10% THD 1 
typical ! 

RECOMMENDED 
OUTPUT DEVICES 

RECOMMENDED 
DRIVER DEVICES 

6 Volts/8l2 single-hootstrapping 


380 mW 

NA01 / NA02 

NB111 / NB1 21 

6 Vo!ts/3l2 single-bootstrapping 

380 mW 

480 mW 

NA11 / NA12 

NB111 / N3121 

6 Volts/4l2 single-bootstrapping 

680 mW 

850 mW 

NA21 / NA22 

NB111 / NB121 

6 Volts/4f2double-bootstrapping 

920 mW 

1.0 W 

NA21 / NA22 

NB111/NB121 

9 Volts/Sl2 single-bootstrapping 

800 mW 

LOW 

NA21 / NA22 

NB111 / NB121 

9 Volts/4 12 single-bootstrapping 

1.4 W 

1 .8 W 

NA21 / NA22 

NB111 / NB1 21 

9 Volts #12 double-bootstrapping 

1.9 W 

2.2 W 

NA21 / NA22 

NB1I1 / NB121 

14 Volts /Ell2 sinyle-bootstrap’ping 

2.0 W 

2.3 W 

NA21 / NA22 

NB111 / N3121 

14 Valts/4l2 single-bootstrapping 

3.8 W 

4.2 W 

NA31 / NA32 

NB211 / NB221 

AUDIO OUTPUT POWER - 

- AC operated "OTL" 

amplifiers 




OUTPUT POWER (min) 

LOAD 

(2) REQUIRED SUPPLY 

RECOMMENDED 

RECOMMENDED 

@ 10% THD 

1MPEDENCE 

VOLTAGE (min) 

OUTPUT DEVICES 

DRIVER DEVICES 

3 Watts 

812 

15 

NA31 / NA32 

NB211 / NB221 

4 ’Watts 

812 

17 

NA31 / NA32 

NB211 / NB221 

6 Witts 

8 12 

20 

NA41 / NA42 

NB211 / NB221 

8 Watts 

812 

23 

NA51/NA52 

N8212/N8222 

12 Watts 

812 

27 

NA51 / NA52 

NB312 / NB322 

1 5 Watts 

812 

32 

NA71 / NA72 

NB312 / NB322 

18 Watts 

812 

35 

NA71/NA72 

NB313 / NB323 

24 Watts 

812 

40 

NA71/NA72 

NB313 / NB323 

3 Watts 

412 

11 

NA31/NA32 

NB211 / NB221 

4 Watts 

412 

13 

NA31/NA32 

NB211 / NB221 

6 Watts 

412 

16 

NA41/NA42 

NB211 / NB221 

8 Watts 

412 

18 

NA51 / NA52 

NB211 / NB221 

12 Watts 

412 

20 

NA51 / NA52 

NB311 / NB321 

15 Watts 

412 

23 

NA61 / NA62 

NB312 / NB322 

18 Watts 

412 

26 

NA61 / NAS2 

NB312 / NB322 

24 Watts 

412 

30 

NA61 / NA62 

I 

NB312 / NB322 


NOTES : (1) Minimum Output Power levels shown are obtained by considering transistor parameter variations only, and do not include 
external component value tolerances. 

(2) Voltage drops across emitter ballest resistors of the output devices are not included as part of the minimum required supply 
voltages; voltages specified are dc and under full load condition. 


PACKAGE OUTLINES 


TO-92 



TO-92 PLUS™ TO-202 


TO-126 



10*220 
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NA/NB Transistor Series Selection Guide 





(dNd)ZOVN ‘(NdN)LOVN 


National 

Semiconductor 



NA01 (NPN) 
NA02(PNP) 

features 


800mA complementary power transistors 

[~1~| package and lead coding 


■ 20 Volt/800 mA Amp rating 

■ Low Vce (sat) and VgE (sat) characteristics at 
lc = 500 mA, l B = 50 mA 

■ Guaranteed Vgg (on) characteristics at low 
current for stable biasing 

■ Matched HFE groupings for complementary applications 

■ "Epoxy B" packaging concept for excellent reliability 


TO -92 



applications 

■ 0.2 to 1 Watt audio power amplifiers 

■ Medium power switching circuits 

■ Converter/Inverter circuits 

■ Circuits for toys 


PACKAGE CODE 


LEAD 

TO-92 

1 

2 

3 

E 

E 

B 

C 

F 

E 1 

C 

B 

H - 

C 

B 

E 



maximum ratings 


PARAMETER 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

V CEO 

20 

o 

Q 

> 

Collector-Base Voltage 

V CB 

25 

Vdc 

Emitter-Base Voltage 

< 

m 

03 

5.0 

Vdc 

Collector Current (continuous) 

lc < max ) 

800 

mA 

Power Dissipation (T A = 25°C) 

TO-92 

P D 

0.6 

W 

Power Dissipation (Tc = 25°C) 

TO-92 

Pd 

1.0 

W 

Thermal Resistance 

TO-92 

0JA 

208 

°C/W 


0JC 

125 

°C/W 

Temperature, Junction and Storage 

Tj, Tstg 

-55 to + 150 

°C 



ordering information 


POLARITY 


"1 " for NPN 
"2" for PNP 


I f~ 

NA0XXX 


PACKAGE/LEAD CODE 

refer to [T] 


HFE GROUPING 

refer to Qf) 
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1 4 1 electrical characteristics t c = 25°c 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

RV CEO 

Collector-Emitter 

Sustaining Voltage 

l c = 1mA 

20 



V 

Bv/cbO 

Collector-Base 

Breakdown Voltage 

l c = 100/iA 

25 



V 

BVebO 

Emitter-Base 

Breakdown Voltage 

l E = 10 /jA 

5 



V 

*CEO 

Collector-Emitter 

Leakage Current 

V CE = 15V 



100 


•CBO 

Collector-Base 

Leakage Current 

Vcb = 20V 



1 

pA 

Vbe (on) 

Base-Emitter Voltage 

l c = 10 mA, V CE = 3V i 

630 

680 

730 

mV 

V BE (sat) 

Base-Emitter 

Saturation Voltage 

lc - 400 mA, lg = 10 mA 


0.9 

1.0 

V 

V C E (sat) 

Collector-Emitter 

Saturation Voltage 

lc = 400 mA, l B = 10 mA 


0.3 

0.5 

V 

Cob 

Collector Output Capacitance 

V C b = 10V, f = 1 MHz 






NPN types 



4.5 


pF 


PNP types 



7.0 


pF 

ft 

Current Gain Bandwidth 

Product 

l c = 100 mA, V ce = 3V 

50 

200 


MHz 


5 HFE groupings 


GROUPING 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

RATIO 

G 

DC Current Gain 

l c = 100 mA, V C e = 3V 

68 

85 

110 

1:1.6 

H 

DC Current Gain 

l c = 100 mA,V C E = 3V 

100 

127 

160 

1:1.6 

1 

DC Current Gain 

lc = 100 mA, Vce = 3V 

140 

180 

240 

1:1.6 

J 

DC Current Gain 

lc = 100 mA, Vce = 3V j 

200 

260 

350 

1:1.6 

X 

DC Current Gain 

l c = 100 mA, V C e = 3V 

30 

58 

110 

1 :3.5 

Y 

DC Current Gain 

l c = 100 mA, V C E = 3V 

100 

190 

350 

1:3.5 


TO-92 


| 6] physical dimensions 

□ 


7 max power dissipation 


5 

I 


A 155 

L 



L7-T-' a . 




1 ♦ 

.055 




- .045 



x 

< 


TEMPERATURE (T) - - °C 
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NAOI(NPN), NA02(PNP) 




COLLECTOR TO EMITTER VOLTAGE (Vce) -- V NORMALIZED HFE RATIO COLLECTOR CURRENT (l c ) - 


8 I typical performance characteristics 


SOA 

dc safe operating area 


(A) 

TC = 25°C 


Cob 

co Hector to base capacitance 


I EMITTER-OPEN 


I U..Z U.5 1 2 5 10 20 30 

COLLECTOR TO EMITTER VOLTAGE (Vqe) - - V 


Hfei/Hfe2 

current gain linearity ratio 


(C) 


VCE = IV 


IK&iSS! 


0.1 0.2 0.5 1 2 3 

COLLECTOR TO BASE VOLTAGE (Vcb> 


HFE1/HFE2 

current gain linearity ratio 


V C E = iov 


1 0.02 0.05 0.1 0.2 0.5 0.8 1 2 

COLLECTOR CURRENT (lc) — A 

0.01 0.02 0.05 0.1 0.2 0.5 0.8 1 

COLLECTOR CURRENT (lc) -- A 

Vce (sat) 

collector to emitter saturatiqn voltage (E) 

> VBE(sat) 

! base fo emitter saturation voltage ( 


TEST TIME * 300jiS 


TEST TIME = 300/iS 


■nnm««HsgSSS!SS&S!S 


0.05 0.1 0.2 0.5 0.8 1 2 

COLLECTOR CURRENT (lc) - - A 


0.01 0.02 0.05 0.1 0.2 0.5 0.8 1 

COLLECTOR CURRENT (lc) - - A 









9 typical applications 


INPUT . . 

5/iF 



Q1 NB111EH/J Q3 NA01EG/J 
Q2 NR001E Q4 NA01EG/J 

Figure A. 380mW 6V/8S7 OTL Amplifier 


680 50pF 

-# f ±|(^- 

270K 5 680 


Q1 NB1 1 1EH/J Q3 NA01EG/J 

Q2 NR001E Q4 NA01EG/J 

Figure B. 650mW 12V/25S2 OTL Amplifier 


12 Oil 812 
TRANSFORMER 



Q1 NB111EH/J Q2 NA01EG/J Q3 NA01EG/J 
Figure C. 1.2W Audio Amplifier 




□= 

0 JUA 

3 

rT^ 


J 

- Q V 


Q1 NA01EX Q2 NB111EY 
Figure D. Typical Converter Circuit 


•TOKO //CAN 
1A478 YEZ 


40KHz 

TRANSDUCER 



,0K < 0 005 #470K I ,, O v CC=*2V 

T M Coi + 


Q1 NB021EY 
Q2 NB021EY 


Q3 NB021EY 
Q4 NA01EX 


Figure E. Touch-on/Touch-off Electronic Switch 


Q1 NA01EX 

Figure F. 40KHz Ultrasonic Transmitter 


NAOI(NPN), NA02(PNP) 




NAII(NPN), IMA12(PNP) 


National 

Semiconductor 


NA11 iNPNi y Amp complementary power transistors 
NA12 tPNP) 


features 

■ 20 Volt/1 Amp rating 

® Low Vqe (sat) and Vbe (sat) characteristics at 
lc = 400 mA, lg = 10 mA 

■ Guaranteed Vbe (° n ) characteristics at low 
current for stable biasing 

* Matched HFE groupings for complementary applications 
B "Epoxy B" packaging concept for excellent reliability 


fl~l package and lead coding 



applications 

■ 0.2 to 1 Watt audio power amplifiers 

■ Medium power switching circuits 
® Converter/Inverter circuits 

■ Circuits for toys 


PACKAGE CODE 

LEAt 

) 

TO-92 

1 2 

3 

E 

E B 

C 

F 

O 

UJ 

B 

H 

C | B 

E 


maximum ratings 


PARAMETER 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

V C EO 

20 

VdC 

Collector-Base Voltage 

V CB 

25 

Vdc 

Emitter-Base Voltage 

v EB 

5.0 

VdC 

Collector Current (continuous) 

lc (max) 

1.0 

A 

Power Dissipation (Ta = 25°C) 

TO-92 

Pd 

0.6 

W 

Power Dissipation (Jq = 25°C) 

TO-92 

Pd 

1.0 

W 

Thermal Resistance 

TO-92 

0JA 

208 

°c/w 


0JC 

125 

°c/w 

Temperature, Junction and Storage 

Tj, Tstg 

—55 to + 150 

°c 


3 ordering information 


"1" for NPN 
POLARITY „ 2 „ forpNp 


NA1XXX 


PACKAGE/LEAD CODE 

refer to |~T| 


HFE GROUPING 

refer to flf] 



a electrical characteristics t c = 25°c 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

BVceO 

Collector-Emitter 

Sustaining Voltage 

l c = 1mA 

20 



V 

BVcbO 

Collector-Base 

Breakdown Voltage 

l c = 100^ A 

25 



V 

BVebo 

Emitter-Base 

Breakdown Voltage 

m 

li 

> 

5 


■ 

V 

•CEO 

Collector-Emitter 

Leakage Current 

V CE = 15V 



100 

M 

•CBO 

Collector-Base 

Leakage Current 

V C b = 20V 



1 

a<a 

Vbe (° n ) 

Base-Emitter Voltage 

l c = 10 mA, V ce = 3V 

630 

680 

730 

mV 

Vbe (sat) 

Base-Emitter 

Saturation Voltage 

lc = 500 mA, l B = 50 mA 


0.95 

1.5 

V 

Vqe (sat) 

Collector-Emitter 

Saturation Voltage 

lc = 500 mA, Ib = 50 mA 


0.2 

0.5 

V 

Cob 

Collector Output Capacitance 

V CB = 10V, f = 1 MHz 






NPN types 



4.5 


pF 


PNP types 



7.0 


pF 

ft 

Current Gain Bandwidth 

l c = 100 mA, V C e =3V 

50 

200 


MHz 


>J HFE groupings 

GROUPING I PARAI 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

RATIO 

DC Current Gain 

l c = 100 mA, V C E = 3V 

68 

85 

110 

1:1.6 

DC Current Gain 

l c = 100 mA, V CE = 3V 

100 

127 

160 

1:1.6 

DC Current Gain 

l c = 100 mA, V C e = 3V 

140 

180 

240 

1:1.6 

DC Current Gain 

l c = 100 mA, V C e = 3V 

200 

260 

350 

1:1.6 

DC Current Gain 

l c = 100 mA, V CE = 3V 

30 

58 

110 

1:3.5 

DC Current Gain 

l c = 100 mA, V CE = 3V 

100 

190 

350 

1:3.5 


6 physical dimensions 


p7~] max power dissipation 




□ 







-T = 

CASE TEMPERATURE 

1 1 1 • 






i i i i 

AMBIENT TEMPERATURE 

X 

v 









X 















25 50 75 1 00 1 25 1 50 175 200 

TEMPERATURE (T) - - °C 


NAII(NPN), NA12(PNP) 




COLLECTOR TO EMITTER VOLTAGE (Vce) - - V NORMALIZED HFE RATIO COLLECTOR CURRENT (Iq) - 


8 ! typical performance characteristics 


SO A 

dc safe operating area 


(A) 

Tq = 25°C 


Cob 

collector to base capacitance 


EMITTER-OPEN 


I 0.2 0.5 1 2 5 10 20 30 

COLLECTOR TO EMITTER VOLTAGE (Vqe) - - V 


0.1 0.2 0.5 1 2 3 5 7 

COLLECTOR TO BASE VOLTAGE (Vcb) - - V 


Hfei/Hfe2 

current gain linearity ratio 


Ol O.OZ 0.05 0.1 0.2 0.5 0.8 1 

COLLECTOR CURRENT (Iq) - - A 


HFE1/HFE2 

current gain linearity ratio 









VcE ~ 10V 

p— 

HI 

mnu 

■■■■ 

MUI 

■■■■ 

IBSSBIB 


0.01 0.02 0.05 0.1 0.2 0.5 0.8 1 

COLLECTOR CURRENT (Iq) - - A 


VcE(sat) 

collector to emitter saturation voltage (E) 

I TEST TIME = 300/iS 


VBE(sat) 

base to emitter saturation voltage (F) 

TEST TIME = 300mS 


0.02 
0.01 I 
0.01 0.02 



2 0.05 0.1 0.2 0.5 0.8 1 

COLLECTOR CURRENT (Iq) — A 


0.3 I * — 

0.01 0.02 


HFE'50 


0.05 0.1 0.2 0.5 0.8 1 

COLLECTOR CURRENT (Iq) - - A 
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9 typical applications 


/T\ 200/jF 

•4=- i — w- 

47K 160 


G80 

— w W f { V~ 

270K Z 630 


Q1 NB111EH/J Q3 NA11EG/J 

Q2 NRQ01E Q4 NA12EG/J 

Figure A. 380mW 6V/8S2 OTL Amplifier 


Q1 IMB111EH/J Q3 NA11EG/J 

Q2 NR001E Q4 NA12EG/J 

Figure B. 650mW 12V/25& OTL Amplifier 


12012 . 812 
TRANSFORMER 



TOROID 

Vcc TRANSFORMER 


21 ] 
$ 5 

3 

1_ , 
IE 

3 



J 

_ Q V 


Q1 NB111EH/J Q2 NA11EG/J Q3 NA11EG/J 
Figure C. 1.2W Audio Amplifier 


Qt NA11EX Q2 NB111EY 

Figure D. Typical Converter Circuit 



* TOKO //CAN- 
1A478-YEZ 


4CKH: 

TRANSDUCER 



6V 

?/LAMP 

2000P — 

36 0T « 

- £ 

■ i 

® 50T 

t J-/ 

25Vpp _L 

I I00K 

4 — < 

> 


[ FI 

i j 1 1 

S 40T 

SWING “7“ 

I TN 


Q1 NB021EY 
G2 NB021EY 


Q3 NB021EY 
Q4 NA11EX 


Figure E. Touch-on/Touch -off Electronic Switch 


Q1 NA11EX 

Figure F. 40KHz Ultrasonic Transmitter 
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(dNd)ZI’VN ‘(NdN)UVN 



NA21(NPN), NA22(PNP) 


S3 


National 

Semiconductor 


NA21 (NPN) 
NA22(PNP) 


1 . 5 Amp complementary power transistors 


features [_ 

■ 20 Volt/1 .5 Amp rating 

■ 1 .2 Watts practical power dissipation (TO-92 PLUS ™ ) 

■ Low V C £ (sat) and Vbe (sat) characteristics at 
lc = 700 mA, l B = 14 mA 

■ Guaranteed V B e (on) characteristics at small 
current for stable biasing 

■ Matched HFE groupings for complementary applications 

■ "Epoxy B" packaging concept for excellent reliability 

applications 

■ 0.5-2 Watt audio power amplifiers 

■ Medium power switching circuits 

■ Converter/Inverter circuits 

■ Toy circuits 


[T] package and lead coding 


>92 PLUS™ 




2 I maximum ratings 


PACKAGE CODE 
TO-92 
TO-92 PLUS 

1 

LEAD 

2 3 

E X 

E 

B C 

F Y 

E 

C B 

Z 

B 

C E 

H 

C 

B E 


PARAMETER 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

< 

o 

m 

20 

o 

o 

> 

Collector-Base Voltage 

< 

o 

CD 

25 

o 

Q 

> 

Emitter-Base Voltage 

Veb 

5.0 

V DC 

Collector Current (continuous) 

lc (max) 

1.5 

A 

Power Dissipation (Ta = 25°C) 

Pd 



TO-92 


0.6 

W 

TO-92 PLUS 


0.75 

W 

Power Dissipation (Tq = 25°C) 

P D 



TO-92 


1.0 

w 

TO-92 PLUS 


2.5 

w 

Thermal Resistance 

j 



TO-92 

0JA /0JC 

208/1 25 

°c/w 

TO-92 PLUS 

0JA / 0JC 

167/50 

°c/w 

Temperature, Junction and Storage 

Tj, Tstg 

—55 to + 1 50 

°c 

[] ordering information 

r 

— P 

"1" for NPN 
OLARITY nr \u x_„ dmd 



N A 2 X X X 


-PACKAGE/LEAD CODE 

refer to m 


•HFE GROUPING 

refer to Hfi 


5-12 



|~4~j electrical characteristics t c = 25 °c 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

BVceO 

Collector-Emitter 

Sustaining Voltage 

Iq = 1 mA 

20 

BVcbO 

Collector-Base 

Breakdown Voltage 

lc = 100 /lzA 

25 

BVebo 

Emitter-Base 

Breakdown Voltage 

l E = 10 juA 

5 

•CEO 

Collector-Emitter 

Leakage Current 

Vce = 15V 


•CBO 

Col lector- Base 

Leakage Current 

V CB = 20V 


V B E ion) 

Base-Emitter Voltage 

l c = 10mA, V CE =3V 

630 

Vbe (sat) 

Base-Emitter 

Saturation Voltage 

l c = 700 mA, l B = 14 mA 


Vce (sat) 

Collector-Emitter 

Saturation Voltage 

NPN types 

PNP types 

l c = 700 mA, 1 B = 1 4 mA 


Cob 

Collector Output Capacitance 
NPN types 

PNP types 

V C B = 10V, f = 1 MHz 


ft 

Current Gain Bandwidth 

Product 

l c = 100 mA, V C e = 3V 

50 


TYP 


680 

0.9 

0.35 

0.65 

0.45 

0.7 

200 


MAX 


100 

1 

730 

1.0 

0.5 

1 


UNIT 

V 

V 

V 

M A 
MA 

mV 

V 

V 

V 

pF 

pF 

MHz 



HFE groupings 


GROUPING 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

RATIO 

G 

DC Current Gain 

l c = 100 mA, V CE = 3V 

68 

85 

110 

1:1.6 

H 

DC Current Gain 

l c = 100 mA, V CE = 3V 

100 

127 

160 

1:1.6 

1 

DC Current Gain 

l c = 100 mA, V CE = 3V 

140 

180 

240 

1:1.6 

J 

DC Current Gain 

l c = 100 mA, Vce = 3V 

200 

260 

350 

1:1.6 

X 

DC Current Gain 

l c = 100 mA, V CE = 3V 

30 

58 

110 

1:3.5 

Y 

DC Current Gain 

l c -100 mA, Vce = 3V 

100 

190 

350 

1 :3.5 



physical dimensions 


|~7~| heatsink information 


TO-92 PLUS 


TO-92 


X 

:i;i 


□ 




52! -i 14- & f 




a TO-92 PLUS package with heat- 
sink shown on right permits 1.6 
Watts power dissipation and 
combined Thermal Resistance 
0jA = 78°C/W. If used without 
heatsink and PCB land area at 
collector lead > 1 sq. inch, 
P D = 1.2W. 
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NA21(NPN), NA22(PNP) 




COLLECTOR TO EMITTER VOLTAGE (Vce> - - V NORMALIZED HFE RATIO COLLECTOR CURRENT (l C ) - 










NA21(NPN), NA22(PNP) 











NA31(NPN), NA32(PNP 


National 

Semiconductor 


NA31 (NPN) 
NA32 (PNP) 

features 


2 Amp complementary power transistors 

(T) packages and lead coding 


■ 30 Volt/2 Amp rating 

■ 1.2 Watts practical power dissipation (TO-92 PLUS™ ) 

■ 1 .75 Watts free air power dissipation (TO-202) 

■ Low VcE(sat) a nd v BE(sat) characteristics at 
l c = 1.2A, i B = 30 mA 

n Matched HFE groupings for complementary applications 

■ "Epoxy B" packaging concept for excellent reliability 

applications 

n 4-Watt audio power amplifiers 
n Medium power switching circuits 

■ Converter/Inverter circuits 

■ TV receivers 

2) maximum ratings 


TO-92 PLUS 


ordering information 



TO-202 



PACKAGE CODE 
TO-92 PLUS | TO-202 

LEAC 

1 2 

) 

3 

X 

K 

E B 

C 

Y 

L 

E C 

B 

Z 

M 

B C 

E 


PARAMETER 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

V C EO 

30 

V DC 

Collector-Base Voltage 

Vcb 

35 

V DC 

Emitter-Base Voltage 

Veb 

5.0 

V DC 

Collector Current (continuous) 

lc (max) 

2.0 

A 

Power Dissipation (T^ = 25°C) 

TO-92 PLUS 

Pd 

0.75 

W 

TO-202 


1.75 

' w 

Power Dissipation (Tc = 25°C) 

TO-92 PLUS 

Pd 

2.5 

w 

TO-202 


10 

w 

Thermal Resistance 

TO-92 PLUS 

9ja/ Ojc 

167/50 

°c/w 

TO-202 

0ja/0jc 

72/12.5 

°c/w 

Temperature, Junction and Storage 

T i ' T stg 

—55 to + 150 

°c 


A 3 X X X 


"1" for NPN 
-POLARITY „ 2 „ forPN p 

-PACKAGE/LEAD CODE 
refer to (T] 

-HFE GROUPING 
refer to (TFl 
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|4j electrical characteristics 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

BVceO 

Collector-Emitter 

Sustaining Voltage 

1 l c = 1mA 

30 



V 

BVcbO 

Collector-Base 

Breakdown Voltage 

l c = 100 aiA 

35 



V 

BVebO 

Emitter-Base 

Breakdown Voltage 

l E = W/uA 

5 



V 

*CEO 

Collector-Emitter 

Leakage Current 

V CE = 25V 



100 

mA 

•CBO 

Collector-Base 

Leakage Current 

V CB = 30V 



1 

ma 

V BE(on) 

Base-Emitter Voltage 

l c = 15 mA, V CE =5V 

600 

650 

700 

mV 

V BE(sat) 

Base-Emitter 

Saturation Voltage 

l c = 1.2A, l B = 30mA 


0.95 

1.2 

V 

V CE(sat) 

Collector-Emitter 

Saturation Voltage 

l c = 1.2A, l e = 30mA 


0.5 

1 

V 

V BE(sat) 

Base-Emitter 

Saturation Voltage 

l c = 1.2A, l B = 120 mA 

! 


1.0 

1.4 

V 

V CE(sat) 

Collector-Emitter 

Saturation Voltage 

I c = 1.2A, l B = 120 mA 


0.25 

0.5 

V 

C 0 b 

Collector Output Capcitance 

V CB = 10V, f = 1 MHz 






NPN types 



10 


pF 


PNP types 



17 


pF 

ft 

Current Gain Bandwidth 
Product 

l c = 300 mA, V CE =5V 

i 

20 



MHz 


HFE groupings 

GROUPING I 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

RATIO 

DC Current Gain 

l c =300 mA, V C e = 5V 

68 

85 

110 

1:1.6 

DC Current Gain 

l c = 300 mA, V CE = 5V 

100 

127 

160 

1:1.6 

DC Current Gain 

l c =300 mA, V CE = 5V 

140 

180 

240 

1:1.6 

DC Current Gain 

l c =300 mA, V CE = 5V 

200 

260 

350 

1:1.6 

DC Current Gain 

l c =300 mA, V CE = 5V 

30 

58 

110 

1:3.5 

DC Current Gain 

l c =300 mA, V CE = 5V 

100 

190 

350 

1:3.5 


(6) physical dimensions 


@ heatsink information 


TO-92 PLUS 



i.i r 
— B.1« 

i_ w- r 

im-T A 


— ' 6.295 L- I 


TO-92 PLUS package 
with heatsink shown on 
right permits 1.6 Watts 
power dissipation and 
combined Thermal Re- 
sistance 0j/\ = 78°C/W. 
If used without heat- 
sink and PCB land area 
at collector lead > 1 sq. 
inch, P D = 1.2W. 


i TO-202 package with 
heatsink shown on right 
permits 3 Watts Pq and 
0j A = 42°C/W. 


0.030 

STEEL SHEET 



0.040 

ALUMINIUM 

SHEET 
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NA31(NPN), NA32(PNP) 



NA 31 (NPN), 



(8) typical performance characteristics 


SOA 



0.1 0.2 0.3 0.5 1 2 3 5 10 30 



5 10 15 20 25 30 35 40 


COLLECTOR TO EMITTER VOLTAGE (Vqe) — V 


COLLECTOR TO BASE VOLTAGE (Vqb) — V 


HFE1/HFE2 



0.01 0.2 0.03 0.05 0.1 0.2 0.3 0.5 1 2 

COLLECTOR CURRENT Oc) — A 


o 

h- 

< 

cc 


□ 

UJ 

rsi 


< 

IS 

cc 

o 


HFE1/HFE2 


current gain linearity ratio (D) 









VCE-10V 


































— = 







NPN 









PNI 
























0.01 0.02 0.03 0.05 0.1 0.2 0.3 0.5 1 2 


COLLECTOR CURRENT Oc) — A 



o 

> 


VBE (sat) 

base to emitter saturation voltage 


(F) 


2 

1 

0.5 

0.3 







TEST TIME = 300 /iS 
































_ 

_ 


_ 

_ 

^-10 

IB 

=— \ 

— 


== 

== 

— 

== 

— ■ 


1C _ 









IE 

























0.01 0.02 0.03 0.05 0.1 0.2 0.3 0.5 


° COLLECTOR CURRENT (Iq) — A 


COLLECTOR CURRENT Oc) — A 
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NA31(NPN), NA32(PNP) 








NA41(NPN), NA42(PNP) 


National 

Semiconductor 


NA41 (NPN) 
NA42 (PNP) 

features 


2.5 Amp complementary power transistors 

|H packages and lead coding 

rating TO-126 TO220 


■ 30 Volt/2.5 Amp rating 

■ Available in TO-1 26 and TO-220 packages 

■ Low Vce (sat) and Vbe (sat) characteristics at 
l C = 1.6 A, l B =40 mA 

■ Matched HFE groupings for complementary 
applications 

■ "Epoxy B" packaging concept for excellent reliability 

applications 

■ 4 to 7 Watt, 4 or 8 Ohm audio power amplifiers 

■ High current switching circuits 

■ Converter/Inverter circuits 

■ TV receivers 




maximum ratings 


3 ordering information 


PACKAGE CODE 
TO 126 TO 2: 

U W 


PARAMETER 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

V CE 

30 

V DC 

Collector-Base Voltage 

V CB 

35 

o 

Q 

> 

Emitter-Base Voltage 

Veb 

4 

V DC 

Collector Current (continuous) 

l c (max) 

2.5 

A 

Power Dissipation (T/\ = 25° C) 

TO-126 

P D 

1.7 

W 

TO-220 


1.8 

W 

Power Dissipation (Tc = 25°C) 

TO-126 

Pd 

25 

w 

TO-220 


25 

w 

Thermal Resistance 

TO-126 

0JA/0JC 

73.5/5 

°c/w 

TO-220 

0JA/0JC 

69.4/5 

°c/w 

Temperature, Junction and Storage 

Tj. Tstg 

—55 to + 1 50 

°c 


"1" for NPN 
-PQLARITY " 2 " for PNP 


-PACKAGE/LEAD CODE 
refer to m 


N A 4 XX X 


-HFE GROUPING 
refer to Ilf] 
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s electrical characteristics Tc = 


25 C 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

BV cer 

Collector-Emitter 

Sustaining Voltage 

l c = 10 mA, R = IK 

30 



V 

BVcbO 

Collector-Base 

Breakdown Voltage 

l c = IOOjuA 

35 



V 

BVebo 

E:mitter-Base 

Breakdown Voltage 

l E = 100jLtA 

l 

4 



V 

•CER 

Collector-Emitter 

Leakage Current 

V C e = 20V, R = 1K 



500 

fiA 

•cBO 

Collector-Base 

Leakage Current 

V CB = 25V 



200 

MA 

Vbe (on) 

Base-Emitter Voltage 

l c = 10 mA, V C e = 10V 

510 

590 

670 

mV 

Vbe (sat) 

EJase-Emitter 

Saturation Voltage 

l c = L6A, l B =40mA 



1.2 

V 

V B e (sat) 

Base-Emitter 

Saturation Voltage 

l c = 1.6A, l B = 160 mA 



1.4 

V 

V C e (sat) 

Collector-Emitter 

Saturation Voltage 

l c = 1.6A, l B , = 40 mA 



1.2 

V 

V C e (sat) 

Collector-Emitter 

Saturation Voltage 

l c = 1.6A, l B =160 mA 



0.6 

V 

Cob 

Collector Output Capacitance 

V C b = 10V, f = 1 MHz 






NPN types 



35 


PF 


PNP types 



65 


PF 


5 1 HFE groupings 


GROUPING 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

RATIO 

G 

DC Current Gain 

l c = 300 mA, V C e = 10V 

68 

85 

110 

1:1.6 

H 

DC Current Gain 

l c = 300 mA, V C e = 10V 

100 

127 

160 

1:1.6 

1 

DC Current Gain 

l c = 300 mA, V C e = 10V 

140 

180 

240 

1:1.6 

X 

DC Current Gain 

l c = 300 mA, V C e= 10V 

30 

58 

110 

1:3.5 

Y 

DC Current Gain 

l c = 300 mA, V C E = 10V 

100 

190 

350 

1:3.5 


physical! dimensions 


TO-126 


oT 


0 ISO 

t 


~r 

0<U6- 

0(35 


11 

TT 

J_L 

Hf 


T 

0 085 

0 095 

0605 

0 6 55 




11 


TO-220 


4 ° 


[7] heatsink information 

The TO-126 and TO-220 packages used 
with heatsink shown below permits about 
8.7 Watts Power Dissipation and 0 ca = 
9.4° C/W. 


rpn 


UL.0 020 o 
0 091^ ;_ 00?6 0 095 0 
0 097^ ' T0105 

0 045 J T 
0 055 


ai 


r 

7 

2 PLACES 


Off' 


Hr *11*! 
*-00< 
r^on 


0 020 
0.035 
0 090 
0H0 


)12_J.*. 

125 j * 

■4 ■ 


0.05 inch aluminium sheet 



Mount transistor 
under heatsink 
and apply ther- 
mally conductive 
compound bet- 
ween contact 
surfaces. 
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NA41(NPN), NA42(PNP) 




COLLECTOR TO EMITTER VOLTAGE (Vce) - - V NORMALIZED HFE RATIO COLLECTOR CURRENT (l C ) - 








NA51(NPN), NA52(PNP) 



National 

Semiconductor 


NA51 (IMPN) 
NA52 (PNP) 

features 


3.5Amp complementary power transistors 


m packages and lead coding 


i 45 Volt/3.5 Amp rating 

i Available in TO-1 26 and TO-220 packages 

i Low Vqe (sat) and V BB (sat) characteristics at 
l c = 2A, I B -80 m A 

i Guaranteed Vqe (sat) and V BB (sat) at 
lc = 3A, l B = 160 mA for improved short- 
circuit protection design in audio amplifier 

■ “Epoxy B“ packaging concept for excellent reliability 

applications 

i 6 to 14 Watt, 4 or 8 Ohm audio power amplifier 

■ High current switching circuits 

■ Converter/Inverter circuits 

■ TV receivers 


TO-1 26 


TO-220 



maximum ratings 


PACKAG 

TO 126 

E CODE 

TO 220 

U 

W 


PARAMETER 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

V C E 

45 

Vdc 

Collector-Base Voltage 

V CB 

50 

V DC 

Emitter-Base Voltage 

Veb 

4 

Vdc 

Collector Current (continuous) 

lc ( m a x ) 

3.5 

A 

Power Dissipation (Ta = 25°C) 

TO-1 26 

Pd 

1.8 

W 

TO-220 


2.0 

W 

Power Dissipation (Tq = 25°C) 

TO-1 26 

Pd 

30 

W 

TO-220 


30 

W 

Thermal Resistance 

TO-1 26 

0ja/0jc 

69.4/4.17 

°C/W 

TO-220 

0ja/0jc 

62.5/4.17 

°C/W 

Temperature, Junction and Storage 

T], Tstg 

—55 to + 150 

°c 


3 1 ordering information 


-POLARITY 


“1“ for NPN 
“2“ for PNP 


NAS XX 

L 


PACKAGE/LEAD CODE 
refer to Q] 
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1 4 1 electrical characteristics 


T C = 25° C 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

BVCER 

Collector-Emitter 

Sustaining Voltage 

l c = 10 mA, R = IK 

45 



V 

BVcbO 

Collector-Base 

Breakdown Voltage 

l c = 100/LfA 

50 



V 

BVebo 

Emitter-Base 

Breakdown Voltage 

l E = 100/iA 

4 



V 

•cER 

Collector-Emitter 

Leakage Current 

V CE = 35V, R = 1K 



1 

mA 

•CBO 

Collector-Base 

Leakage Current 

V CB = 40V 



0.5 

mA 

Vbe (° n ) 

Base-Emitter Voltage 

l c = 15 mA, V CE = 10V 

520 

600 

680 

mV 

Vbe (sat) 

Base-Emitter 

Saturation Voltage 

lc = 2A, 1 b = 80 mA 



1.3 

V 

V B e (sat) 

Base-Emitter 

Saturation Voltage 

lc = 3A, Ib = 160 mA 



1.6 

V 

V CE (sat) 

Collector-Emitter 

Saturation Voltage 

lc = 2A, Ib = 80 mA 



1.5 

V 

V C E (sat) 

Collector-Emitter 

Saturation Voltage 

l c = 3A, l B = 160 mA 



5 ' 

V 

HFEt 

DC Current Gain 

l c = 500 mA, V CE = 10V 

30 

100 


ratio 

Cob 

Collector Output Capacitance 

V C b = 10V, f = 1 MHz 






NPN types 


. 

35 


PF 


PNP types 



65 


pF 



physical dimensions 



heatsink information 



The TO-126 and TO-220 packages 
used with heatsink shown below 
permits about 9.2 Watts power 
dissipation and 6 ca “ 9.4°C/W. 



0.05 inch aluminium sheet 

Mount- transistor under heatsink and 
apply thermally conductive compound 
between contact surfaces. 
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(dNd)ZSVN ‘(NdNUSVN 




NA51(NPN), NIA52(PNP) 



5-26 









NA61(NPN), NA62(PNP) 


National 

dj I Semiconductor 


ISIA61 (NPN) 
NA62(PNP) 

features 


4.5 Amp complementary power transistors 

[T] packages and lead coding 


i 45 Volt/4.5 Amp rating 
i Available in TO-126 and TO-220 packages 
i Low Vce (sat) and V B e (sat) characteristics at 
l c = 3A, l B = 150 mA 
i Guaranteed Vce (sat) and V BB (sat) at 
lc = 4.5A, l B = 300 mA for improved short- 
circuit protection design in audio amplifiers 
i "Epoxy B" packaging concept for excellent reliability 

applications 

i 10 to 25 Watt, 4 Ohm audio power amplifiers 
• High current switching circuits 
i Converter/Inverter circuits 
i TV receivers 


TO-126 


TO 220 




B C E 


PACKAGE CODE 


2 maximum ratings 


U 

W 

PARAMETER 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

Vce 

45 

Vdc 

Collector-Base Voltage 

V CB 

50 

Vdc 

Emitter-Base Voltage 

Veb 

4 

Vdc 

Collector Current (continuous) 

lc (max) 

4.5 

A 

Power Dissipation (T/\ = 25°C) 

Pd 



TO-126 


1.8 

W 

TO-220 


2.0 

w 

Power Dissipation (Tc = 25°C) 

Pd 



TO-126 


40 

w 

TO-220 


40 

w 

Thermal Resistance 




TO-126 

0JA/0JC 

69.4/3.125 

°c/w 

TO-220 

0JA/0JC 

62.5/3.125 

°c/w 

Temperature, Junction and Storage 

Tj, Tstg 

—55 to + 1 50 

°c 


ordering information 


N A 6 X X 


-POLARITY 


"1" for NPN 
"2" for PNP 


-PACKAGE/LEAD CODE 
refer to [~T| 
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1 4 1 electrical characteristics Tc = 25°c 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

BV CER 

Collector-Emitter 

Sustaining Voltage 

l c = 10 mA, R = IK 

45 



V 

BVcBO 

Collector-Base 

Breakdown Voltage 

l c = 100/iA 

50 



V 

BVebo 

Emitter-Base 

Breakdown Voltage 

l E = 100 mA 

4 



V 

•CER 

Collector-Emitter 

Leakage Current 

V CE = 35V, R = 1 K 



2 

mA 

•CBO 

Collector : Base 

Leakage Current 

V CB =40V 



1 

mA 

Vbe (on) 

Base-Emitter Voltage 

l c = 20 mA, V C e = 10V 

520 

600 

680 

mV 

V B e (sat) 

Base-Emitter 

Saturation Voltage 

l c = 3A, l B = 150 mA 



1.5 

V 

V be (sat) 

Base-Emitter 

Saturation Voltage 

l c - 4.5A, l B = 300 mA 



2 

V 

V C e (sat) 

Collector-Emitter 

Saturation Voltage 

1 c ~ 3A, 1 B = 150 m A 



2 

V 

V C e (sat) 

Collector-Emitter 

Saturation Voltage 

l c = 4.5A, l B = 300 mA 



5 

V 

HFE-, 

DC Current Gain 

l c = 500 mA, V CE = 10V 

30 

100 


ratio 

Cob 

Collector Output Capacitance 

V C b = 10V, f = 1 MHz 






NPN types 



40 


pF 


PNP types 



70 


PF 



physical dimensions 



heatsink information 


1 2 3 

(f 


0141 

0IS0 


CT 


0 025 “ 

0 035 _lj)^ 0.020 00)5, ' 

0 09)^j ] 0026 0 095 0025 

0097 ^ i ro 105 

0055 TO-126 


tIS 


T r 


•3 


°' r I'-H'l; 

j |) ( raw* «*Q j L 

ra rr 


t 

2 PLACES 


0175, 

0115 


X 


JL.0.020 -J 

*11*0.035 

-HU 


0.270 


TO-220 


The TO-126 and TO-220 packages 
used with heatsink shown below 
permits about 10 Watts power 
dissipation and 6q a = 9.4°C/W. 



0.05 inch aluminium sheet 


Mount transistor under heatsink and 
apply thermally conductive compound 
between contact surfaces. 
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NA61(NPN), NA62(PNP) 




NA61(NPN), NA62(PNP) 


| 7 1 typical performance characteristics 


SOA 


dc safe operating area {A) 


1 

1 5 

o 

® 3 

5 2 

cc 

0 c 

3 1 

o 

DC 

O 0.5 

h* 

o 

lu 0.3 

~J 0.2 

O 

o 

0.1 


■ 

UJU 

■ 

I 



B 

m 


SB 

■ 


IbH 








r 




TO-126 

and 

s 

II 

IB 




T 


■ 

■1 



























1 2 3 5 10 20 30 45 50 100 


COLLECTOR TO EMITTER VOLTAGE (VcE> - - V 


HFE1/HFE2 



0.01 0.02 0.05 0.1 0.2 0.5 1 2 3 5 

COLLECTOR CURRENT (I q) — — A 



COLLECTOR CURRENT (Iq) A 



S CO L LE CTO R TO BASE VO LTAG E ( VCB) - - V 


HFE1/HFE2 



0.01 0.02 0.05 0.1 0.2 0.5 1 2 3 5 


COLLECTOR CURRENT (Iq) — A 


VBE(sat) 



0.01 0.02 0.05 0.1 0.2 0.5 1 2 3 


COLLECTOR CURRENT (Iq) — A 
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8 typical applications 


1 


1 50K ^ D1 

■ 02 


47K^ i 56K 



JTi 

LTX 

[ It D3 

k ° 7 n 

M 

i!!V 

120 



P y 




Q1 NB022EY 
Q2 NB123EY 
Q3 NR001E 
Q4 NB113EY 
Q5 NB111EY 
Q6 NB121EY 
Q7 NB313Y 
Q8 NB323Y 
|4n Q9 NAG2W 
Q10 NA61W 



Q1 NB022EY 
Q2 NB122EY 
Q3 NR001E 
Q4 NB112EY 
Q5 NB111EY 
Q6 NB121EY 
Q7 NB313Y 
Q8 NB323Y 
Q9 NA62W 
Q10 NA61W 


DISTRIBUTOR 


Q1 NA61W 
Q2 NA61W 
Q3 NB111EY 


Figure C. Capacitor Discharge Ignition System 
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NA61(NPN), NA62(PNP) 




NA71(NPN), NA72(PNP 


National 

Semiconductor 


NA71 (NPN) 
NA72 (PNP) 

features 


3.5Amp complementary power transistors 

fl~| packages and lead coding 


■ 60 Volt/3.5 Amp rating 

■ Available in TO-126 and TO-220 packages 

■ Low Vce (sat) and V B £ (sat) characteristics at 
lc = 2 A, Iq = 100mA 

■ Guaranteed Vce (sat) and V BE (sat) at 
lc = 3A, l B = 200mA for improved short 
circuited protection design in audio amplifiers 

■ ''Epoxy B" packaging concept for excellent reliability 

applications 

■ 10—25 Watt 8 Ohm audio power amplifiers 

■ High current switching circuits 

■ Converter/Inverter circuits 

■ TV receivers 


j maximum ratings 


PARAMETER 


Collector-Emitter Voltage 
Collector-Base Voltage 
Emitter-Base Voltage 
Collector Current (continuous) 
Power Dissipation (T/\ - 25° C) 
TO-126 
TO-220 

Power Dissipation (Tq - 25°C) 
TO-126 
TO-220 

Thermal Resistance 
TO-126 
TO-220 

Temperature, Junction and Storage 


1 ordering information 


TO-126 


TO-220 



V CE 

VcB 
V E B 
lc (max) 
Pd 


0 ja/0jc 

0JA/0JC 
9 



B C E 


PACKAGE CODE 

TO 126 

TO 220 

U 

W 


69.4/3.125 
62.5/3.125 
-55 to +150 


"1" for NPN 
-POLARITY "2" for PNP 



NA7XX 


- PACKAGE/LEAD CODE 

refer to Q] 











[4 1 electrical characteristics t c = 25°c 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

BVcER 

Collector-Emitter 

Sustaining Voltage 

l c “ 10 mA, R = IK 

60 



V 

BV C bo 

Collector-Base 

Breakdown Voltage 

l c = 100 mA 

65 



V 

BV E bo 

Emitter-Base 

Breakdown Voltage 

l E = 100 p A 

4 



V 

! CER 

Collector-Emitter 

Leakage Current 

V CE = 50V, R = 1 K 



2 

mA 

•CBO 

Collector-Base 

Leakage Current 

V C b = 55V 



1 

mA 

Vbe (° n ) 

Base-Emitter Voltage 

l c = 20 mA, V CE = 10V 

• 

520 

600 

680 

mV 

V be (sat) 

Base -Emitter 

Saturation Voltage 

l c = 2A, l B = 100 mA 



1.5 

V 

V B e (sat) 

Base-Emitter 

Saturation Voltage 

l c = 3A, l B = 200 mA 



2 

V 

V CE (sat) 

Collector-Emitter 

Saturation Voltage 

l c =2A, l B = 100 mA 



2 

V 

Vce (sat) 

Collector-Emitter 

Saturation Voltage 

l c = 3A, l B = 200 mA 



5 

V 

HFE 1 

DC Current Gain 

l c =500 mA, V CE = 10V 

30 

100 


ratio 

Cob 

Collector Ouput Capacitance 

V C b = 10V, f = 1 MHz 






NPN types 



40 


pF 


PNP types 



70 


PF 


5 physical dimensions 


6 heatsink information 


0.120 

0.130 rT¥ , 

i 


m t 


0.43S 

f- 1 

o.sos 

0 855 , 

LI 


003i I -UU BMa 0.0isj 
0.001 J m ® 0.015 « 

0.007^ J[j;0.105 


The TO-126 and TO-220 packages 
used with heatsink shown below 
permits about 10 Watts power 
dissipation and 0c A = 9.4°C/W. 


3i 


TO-126 


1.25 




Mount transistor under heatsink and 
apply thermally conductive compound 
between contact surfaces. 
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(dNd)ZZVN ‘(NdN)l-ZVN 




COLLECTOR TO EMITTER VOLTAGE (Vce> - - V NORMALIZED HFE RATIO COLLECTOR CURRENT <l c > - 












■iRh 


ical applications 


Vcc=4 OV 


180K 3'0i 
2JD 2 


V' £ 680 

R L_X K 

,K V" 

-\V/ 

15K £680 


150 

' W““ J 1000 yjF 

; 100 0.5 % 30V 


5100 0.5 : 

f ^50 


Q1 NB022EY 
Q2 NB123EY 
Q3 NR001E 
Q4 NB113EY 
Q5 NBtllEY 
(16 NB121EY 
Q7 NB313Y 
Q8 NB323Y 


Q10 NA71W 


Figure A. 25 Watt OTL Amplifier 


\ 

t 

£150 


1 

►— 


r 

q 2 

L , 


2.9K l 

* 

V 


;66oJ 

f \ 

Or- 



j 

Q3 

u 5 

Jn 3 

F 100 

5K 2 

= 680 

| 

<?6 

^ — 3 

sioo~ 

p— - 


V CC =35V 

a n 

:120 

±T7 

-V 

^1yF 
ZL 50V 

°9 j 



MOOuF ,, 4 OP 


l Q,0 J 1, 


I 


Q1 NB022EY 
Q2 NB123EY 
Q3 NR001E 
Q4 NB113EY 
Q5 NBtllEY 
Q6 NB121EY 
Q7 NB313Y 
Q8 NB323Y 


8 a Q9 NA72W 
Q10 NA71W 


Figure B. 18 Watt OTL Amplifier 


TOROID 

TRANSFORMER 


Figure C. Switching Regulator Circuit 


Figure D. Battery Lantern Circuit 







NB011,012(NPN), NB021, 022(PNP) 


National 

mSm Semiconductor 


NB02T 022 (PNP) 30mA general Purpose transistors 


features [ 

■ 35 to 50 Volt at 30 mA collector ratings 

■ 300 mV guaranteed Vqe (sat) characteristics at 
•c = 10 mA and l B = 0.5 mA 

■ Matched HFE groupings for complementary applications 

■ ''Epoxy B" packaging concept .for excellent reliability 

applications 

■ Small signal amplifier circuits 

■ Equalizer preamplifiers 

■ Low current switching circuits 

■ TV receivers 


[~1~| package and lead coding 



PACKAGE CODE 

TO 92 

1 

LEAD 

2 1 3 

E 

E 

B 

C 

F 

E 

C 

B 

H 

C 

B 

E 


2J maximum ratings 


PARAMETER 

SYMBOL 

NB011 

NB021 

NB012 

NB022 

UNIT 

Collector-Emitter Voltage 

V CEO 

35 

50 

< 

□ 

o 

Collector-Base Voltage 

V CB 

40 

55 

< 

o 

o 

Emitter-Base Voltage 

Veb 

5 

5 

Vdc 

Collector Current (continuous) 

lc (max) 

30 

30 

mApc 

Power Dissipation 0 a = 25°C) 

Pd 

0.6 

0.6 

W 

Power Dissipation (Tq = 25°C) 

Pd 

1.0 

1.0 

W 

Thermal Resistance 

0JA 

208 

208 

°C/W 


0JC 

125 

125 

°C/W 

Temperature, Junction and Storage 

Tj.Tstg 

—55 to + 1 50 

—55' to + 150 

°C 


3 ordering information 


"1" for NPN 
POLARITY „ 2 „ forPNp 


NB0XXXX 



VOLTAGE RATING 

refer to [Y| 


PACKAGE/LEAD CODE 
refer to |T[ 

HFE GROUPING 
refer to I1F] 
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HI 


electrical characteristics 


T c = 25° C 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

BV C eO 

Collector-Emitter Sustaining Voltage 

lc = 1 mA 






NB011/021 


35 



V 


NB01 2/022 


50 



V 

BVqbO 

Collector-Base Breakdown Voltage 

l c = 100//A 






NB01 1/021 


40 



V 


NB01 2/022 


55 



V 

BVebO 

Emitter-Base Breakdown Voltage 

l E = 10/i A 

5 



V 

ICEO 

Collector-Emitter Leakage Current 

V CE = 30V NB01 1/021 



1 

aa 



45V NB01 2/022 



1 

mA 

•CBO 

Collector-Base Leakage Current 

V CB = 35V NB01 1/021 



0.1 

mA 



50V NB012/022 



0.1 

mA 

•ebo 

Emitter-Base Leakage Current 

< 

m 

CD 

II 

< 



0.1 

mA 

V B e (sat) 

Base-Emitter Saturation Voltage 

lc - 10 mA, l B = 0.5 mA 


0.75 

0.95 

V 

Vce (sat) 

Collector-Emitter Saturation Voltage 

lc = 10 mA, l B = 0.5 mA 


0.1 

0.3 

V 

Cob 

Collector Output Capacitance 

V C b = 10V, f = 1 MHz 






NPN types 



2 


PF 


PNP types 



3 


pF 

ft 

Current Gain Bandwidth Product 

l c = 1 mA,V CE =5V 

50 

120 


MHz 



HFE groupings 


GROUPING 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

RATIO 

1 

DC Current Gain 

lc = 1 mA, Vce = 5V 

140 

180 

240 

1:1.6 

J 

DC Current Gain 

lc = 1 mA, Vce = 5V 

200 

260 

350 

1:1.6 

K 

DC Current Gain 

l c = 1 mA,V C E =5V 

300 

380 

500 

1:1.6 

L 

DC Current Gain 

1 c = 1 mA, Vce = 5V 

450 

580 

750 

1:1.6 

T 

DC Current Gain 

1 C ~ 1 mA, V CE = 5V 

100 

150 

240 

1:2.4 

U 

DC Current Gain 

l c = 1 mA, V CE = 5V 

200 

320 

500 

1:2.4 

V 

DC Current Gain 

l c = 1 mA,V C E = 5V 

450 

700 

1100 

1 :2.4 

Y 

DC Current Gain 

l c = 1mA,V C E = 5V 

100 

190 

350 

1 :3.5 

Z 

DC Current Gain 

l c = 1 mA, Vce = 5V 

300 

580 

1100 

1:3.5 



physical dimensions 



max power dissipation 


□ 




:82! —1 14 -oil' 


£ 

I 



< TEMPERATURE (T) — °C 
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NB011,012(NPN), NB021 , 022(PNP) 




NBOII , 01 2(NPN), NB021 , 022(PNP) 


typical performance characteristics 


HFE1/HFE2 

current gain linearity ratio 


0.01 0.03 0.1 0.3 


(A) 

VCE* IV I 



HFE1/HFE2 

current gain linearity ratio 



0.01 0.03 0.1 


COLLECTOR CURRENT (Iq) - - mA 


COLLECTOR CURRENT Oc) --mA 


Vce (sat) 

collector to emitter saturation voltage 


TEST TIME = 300a>S f 



VBE(sat) 

base to emitter saturation voltage 



COLLECTOR CURRENT (lc)- 


COLLECTOR CURRENT (Iq) - - mA 


output capacitance 



hoe 

^ common emitter output admittance (F) 

— V C E " 10V f f = 1 KHz 


COLLECTOR TO BASE VOLTAGE (Vcb> - 


COLLECTOR CURRENT Oc) - 
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± 



Q1 NB013EU 
Q4 NB013EU 
Q7 NB011EY 


Q2 NB013EU 
Q5 NB021EY 
Q8 NR051EB 


Q3 NB011EY 
Q6 NB011EY 
Q9 NB011EY 


3 


Figure A. High Quality Preamplifier with Tone Control Circuit 



Q1 NR041E Q2 NB013EU Q3 NB011EY 
Figure B. Battery Operated Recording/Playback Cassette Circuit 



Q2 NB023EY 
Q3 NB011EY 
Q4 NB011EY 
Q5 NB011EY 


♦ Input impedance 

= IK Ohm 

♦ Output noise 

= lOmV rms 


Qp = 50 
N 1 = 40T 
N2 = 360T 
N3 = 40T 


Figure C. High Gain Ultrasonic Amplifier 


(dNd)330 ‘IZ09N ‘(NdN)3LO‘M.OSN 




NB013,014(NPN), NB023,024(PNP) 


S3 


National 

Semiconductor 


NB013, 014 (l\IPI\l) 
NB023.024 (PNP) 


30mA low noise transistors 


features 

■ 35 to 50 Volt at 30mA collector ratings 

■ 300m V guaranteed V CE (sat) characteristics at 
lc = 10mA and Ib = 0.5mA 

■ IdB typical wide-band Noise Figure 

■ "Epoxy B" packaging concept for excellent reliability 

applications 

■ Low noise amplifier circuits 
n Equalizer, preamplifiers 


IT] package and lead coding 



PACKAGE CODE 

TO-92 

1 

LEA 

2 

D 

3 

E 

E 

B 

C 

F 

E 

C 

B 

H 

C 

B 

E 


maximum ratings 


PARAMETER 

Collector-Emitter Voltage 
Collector-Base Voltage 
Emitter-Base Voltage 
Collector Current (continuous) 
Power Dissipation (T A = 25°C) 
Power Dissipation (Tc - 25°C) 
Thermal Resistance 

Temperature, Junction and Storage 


SYMBOL 

NB013 

NB023 

NB014 

NB024 

UNIT 

V CEO 

35 

50 

V DC 

V CB 

40 

55 

Vdc 

CD 

LU 

> 

5 

5 

Vdc 

lc (max) 

30 

30 

mA DC 

P D 

0.6 

0.6 

W 

P D 

1.0 

1.0 

W 

0 JA 

208 

208 

°c/w 

0JC 

125 

125 

°c/w 

T jr Tstg 

—55 to + 1 50 

—55 to + 1 50 

°c 


ordering information 


NBOXXXX 



"1" for NPN 
-POLARITY ^ forPNP 

-VOLTAGE RATING 

refer to |1F| 


PACKAGE/LEAD CODE 
refer to Q] 

HFE GROUPING 

refer to fTTI 
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E 


electrical characteristics Tc = 25 °c 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

BVceo 

Collector-Emitter Sustaining Voltage 

l c = 1mA 






NB013/023 


35 



V 


N B0 14/024 


50 



V 

B^CBO 

Collector-Base Breakdown Voltage 

l c = 100/iA 






NB013/023 


40 



V 


N B0 14/024 


55 



V 

BV E bo 

Emitter-Base Breakdown Voltage 

l E = 10/iA ! 

5 



V 

*CEO 

Collector-Emitter Leakage Current 

V C E = 30V NB013/023 



1 

pA 



45V NB01 4/024 



1 

ma 

•CBO 

Collector-Base Leakage Current 

V C b = 35V NB013/023 



50 

nA 



50V NB01 4/024 



50 

nA 

•ebo 

Emitter-Base Leakage Current 

> 

'si- 

ii 

0Q 

UJ 

> 



0.1 

pa 

Vbe (sat) 

Base-Emitter Saturation Voltage 

lc = 10 mA, l B = 0.5 mA 


0.75 

0.95 

V 

V C E (sat) 

Collector-Emitter Saturation Voltage 

l c = 10 mA, l B = 0.5 mA 


0.1 

0.3 

V 

Cob 

Collector Output Capacitance 

V CB = 10V, f = 1 MHz 






NPN types 



2 


pF 


PNP types 



3 


pF 

ft 

Current Gain Bandwidth Product 

l c = 1 mA, V C e = 5V 

50 

120 


MHz 

NF 

Noise Figure 

l c = 10/iA, V C e = 5V 


1 

4 

dB 



R s = 10 K, BW = 15.7 KHz 






5 1 HFE groupings 


GROUPING 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

RATIO 

1 

DC Current Gain 

l c = 100/iA, V C e =5V 

140 

180 

240 

1:1.6 

J 

DC Current Gain 

l c = 100/iA, V CE = 5V 

200 

260 

350 

1:1.6 

K 

DC Current Gain 

l c = 100/iA, V CE = 5V 

300 

380 

500 

1:1.6 

L 

DC Current Gain 

l c = 100/iA, V CE = 5V 

450 

580 

750 

1:1.6 

T 

DC Current Gain 

l c = 100/iA, V CE =5V 

100 

150 

240 

1:2.4 

U 

DC Current Gain 

l c = 100/iA, V C e = 5V 

200 

320 

500 

1:2.4 

V 

DC Current Gain 

l c = 100/iA, V CE = 5V 

450 

700 

1100 

1 :2.4 

Y 

DC Current Gain 

l c = 100/iA, V C e = 5V 

100 

190 

350 

1:3.5 

Z 

DC Current Gain 

l c = 100/iA, V CE =5V 

300 

580 

1100 

1 :3.5 


6 physical dimensions 


a max power dissipation 


§ 

i 


ED 


N £Siii 


; °f I— LL .oil 


35 

r~r~ 



X 

< 

s 


TEMPERATURE (T) — - 
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NB013,014(NPN), NB023,024(PNP) 




NB013,014(NPN), NB023,024(PNP) 



COLLECTOR TO BASE VOLTAGE (V C B> - - V 


SOURCE RESISTANCE (R$) 
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Vcc = 25V 




< 

■o 

o’ 

SL 

05 
X 3 
TD 

o’ 

0) 

r+ 

5’ 

3 



Vcc= 12V 



Q1 NB013EY 
Q2 NB023EY 
Q3 IMB011EY 
Q4 NB011EY 
Q5 NB011EY 


♦ Gain = 60K V/V 

♦ Input impedance 

= IK Ohm 

♦ Output noise 

= lOmV rms 


* L = 8m H 
Qp = 50 
N1 = 40T 
N2 = 360T 
N3 = 40T 


Figure B. Battery Operated Recording/Playback Cassette Circuit 


Figure C. High Gain Ultrasonic Amplifier 



(dNd)frZO e £208N ‘(NdN)frl-0‘£l.0aN 


I 



NB111,112,113(NPN), NB1 21 , 1 22, 1 23(PNP) 


7&A National 
mZm Semiconductor 


NB121122 123(PNP) 100mA 9 eneral purpose transistors 


features 

■ 35 to 65 Volt at 100mA collector ratings 

■ 300m V guaranteed V CE (sat) characteristics at 
Iq = 40mA and lg = 0.8mA 

■ Matched HFE groupings for complementary applications 

■ “Epoxy B“ packaging concept for excellent reliability 

applications 

■ Small signal amplifier circuits 

■ Medium current level switching circuits 

■ LED drivers 

■ TV receivers 

2~[ maximum ratings 


[T| package and lead coding 


TO-92 



PACKAGE CODE 

TO-92 

L 

1 

EAt 

2 

D 

3 

E 

E 

B 

C 

F 

E 

C 

B 

H 

C 

B 

E 


PARAMETER 

SYMBOL 

NB111 

NB121 

NB112 

NB122 

NB113 

NB123 

UNIT 

Collector-Emitter Voltage 

V CEO 

35 

50 

65 

o 

o 

> 

Collector-Base Voltage 

V CB 


55 

70 

o 

Q 

> 

Emitter-Base Voltage 

V E B 

6 

6 

6 

V DC 

Collector Current (continuousl 

lc (max) 

100 


100 

mApc 

Power Dissipation (T A = 25°C) 

P D 

0.6 

0.6 

0.6 

W 

Power Dissipation (T c = 25°C) 

p d 

1.0 

1.0 

1.0 

W 

Thermal Resistance 

A 

208 

208 

208 

°C/W 

Temperature, Junction 

0JC 

125 

125 

125 

°C/W 

and Storage 

Tj, Tstg 

-55 to + 1 50 

-55 to + 150 

—55 to + 150 

°c 


ordering information 


-POLARITY 


' 1“ for NPN 
“2“ for PNP 


I 

NB1XXXX 


-VOLTAGE RATING 

refer to [IT) 

- PACKAGE/LEAD CODE 
refer to [T] 
■ HFE GROUPING 
refer to [If] 
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[4| electrical characteristics Tc = 25°c 


V CE(sat) 


PARAMETER 

Collector-Emitter Sustaining Voltage 
NB111/121 
NB112/1 22 
NB113/123 

Collector-Base Breakdown Voltage 
NB1 11/121 
NB112/122 
NB113/1 23 

Emitter-Base Breakdown Voltage 

Collector-Emitter Leakage Current 


Collector-Base Leakage Current 

Emitter-Base Leakage Current 

Base-Emitter Saturation Voltage 

Collector- Emitter Saturation Voltage 

DC Current Gain 

Collector Ouput Capacitance 
' NPN types 

PNP types 

Current Gain Bandwidth Product 


CONDITIONS 


l c = 1mA 


l c = lOCtyiA 


l E = 10/iA 

V CE = 30V NB111/121 
45V NB1 12/1 22 
60V NB1 13/123 

V CB = 35V NB1 11/121 
50V NB112/122 
65V NB1 13/123 


lc = 40 mA, lg - 0.8 mA 
lc = 40 mA, \q = 0.8 mA 
l c = IOOjuA, V CE =5V 
Vcb = 10V, f = 1MHz 

l c = 15mA, V CE = 5V 


|5| HFE groupings 


GROUPING 


PARAMETER 


DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 


(6| physical dimensions 


CONDITIONS 


I C = 1 5 mA, V CE =5V 
l c = 15 mA, V CE =5V 
l c = 15mA, V CE =5V 
l C = 15 mA, V CE =5V 


MAX RATIO 



|Y| max power dissipation 


y T = CASE TEMPERATURE 


T = AMBIENT TEMPERATURE 


25 50 75 100 125 150 175 200 

TEMPERATURE (T) °C 


(dNd)£Zl ( ZZl‘l.3l.9N ‘(NdN)£U-‘ZU‘|.UaN 








NB111, 112, 113(NPN), NB1 21 , 1 22, 1 23(PNP) 
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typical applications 


VCC = 24V 



Q1 NB021EY 
Q2 NB211YY 
Q3 NR001E 
Q4 NA41U 
Q5 NA42U 


Q1 NB021EY 
Q2 NB211EY 
Q3 NR001E 
Q4 NA31YG/I 
Q5 NA32YG/I 




Figure C. TV processor/predriver applications 


Figure D. Calculator/Clock driver application 





NB211, 212, 213(NPN), NB221, 222, 223(PNP) 


National 

Semiconductor 


NB211.212.213 (nPN) 
NB221.222.223(PNP) 

features 


500mA medium currertt driver transistors 


|~1~| package and lead coding 


35 to 65 Volt at 500 mA collector ratings 
1.2 Watts practical power dissipation (TO-92 PLUS™ ) 
400 mV guaranteed Vqe (sat) characteristics at 
lc = 100 mA and l B = 2 mA 

Matched HFE groupings for complementary applications 
"Epoxy B" packaging concept for excellent reliability 


applications 

■ 4 to 6 Watt amplifier class A drivers 

■ Medium current level switching circuits 

■ LED drivers 

■ TV receivers 



TO-92 PLUS™ 

& 


PACKAGE CODE 
TO-92 
TO-92 PLUS 

1 

LEAD 

2 

3 

E X 

E 

B 

C 

F Y 

E 

C 

B 

Z 

B 

C 

E 

H 

C 

B 

E 


maximum ratings 


PARAMETER 

SYMBOL 

NB211 

NB221 

NB212 

NB222 

NB213 

NB223 

UNIT 

Collector-Emitter Voltage 

V CEO 

35 

50 

65 

Vdc 

Collector-Base Voltage 

CO 

a 

> 

40 

55 

70 

V D C 

Emitter-Base Voltage 

V EB 

6.0 

6.0 

6.0 

Vdc 

Collector Current (continuous) 

lc (max) 

500 

500 

500 

mA 

Power Dissipation (Ta ® 25°C) 

TO-92 

Pd 

0.6 

0.6 

0.6 

W 

TO-92 PLUS 


0.75 

0.75 

0.75 

W 

Power Dissipation Oc = 25°C) 

TO-92 

Pd 

1.0 

1.0 

. 1.0 

W 

TO-92 PLUS 


2.5 

2.5 

2.5 

W 

Thermal Resistance 

TO-92 

W0jc 

208/125 

208/125 

208/125 

°c/w 

TO-92 PLUS 

0JA/0JC 

167/50 

167/50 

167/50 

°c/w 

Temperature, Junction and Storage 

Tj, Tstg 

—55 to +1 50 

—55 to +150 

—55 to +150 

°c 

| ordering information 

1 



POLARITY XSLXS! 



N B 2 XX XX 



-VOLTAGE RATING 

refer to Q] 

■ PACKAGE/LEAD CODE 
refer to f~2~| 
HFE GROUPING 

refer to [5] 
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[4~j electrical characteristics 


T c = 25 C 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

BVceO 

Collector-Emitter Sustaining Voltage 

l c = 1 mA 






NB21 1/221 


35 



V 


NB2 12/222 


50 



V 


NB2 13/223 


65 



V 

BVcbO 

Collector-Base Breakdown Voltage 

l c = lOfyA 






NB21 1/221 


40 



V 


NB21 2/222 


55 



V 


NB213/223 


70 



V 

BVebO 

Emitter-Base Breakdown Voltage 

l E = 10/iA 

6 



V 

•CEO 

Collector-Emitter Leakage Current 

V C e = 30V NB21 1/221 



10 

/lA 



45V NB212/222 



10 

ma 



60V NB21 3/223 



10 

PA 

•CBO 

Collector-Base Leakage Current 

V CB =35V NB21 1/221 



0.5 

pA 



50V NB21 2/222 



0.5 

/iA 



65V NB2 13/223 



0.5 

ma 

•ebo 

Emitter-Base Leakage Current 

V EB = 5V 



0.1 

fiA 

Vbe (sat) 

Base-Emitter Saturation Voltage 

Iq = 100 mA, Ib = 2 mA 


0.8 

0.95 

V 

Vce (sat) 

Collector-Emitter Saturation Voltage 

lc = 100 mA, Ib = 2 mA 


0.2 

0.4 

V 

HF E 1 

DC Current Gain 

I c = 1 m A, Vce = 5V 

30 



ratio 

Cob 

Collector Output Capacitance 

V C B = 10V, f = 1 MHz 






NPN types 



3.5 


pF 


PNP types 



4.5 


pF 

ft 

Current Gain Bandwidth Product 

l c = 20 mA, V C E =5V 

50 



MHz 


5 I HFE groupings 


GROUPING 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

RATIO 

G 

DC Current Gain 

l c = 30 mA,V C E = 5V 

68 

85 

110 

1:1.6 

H 

DC Current Gain 

l c = 30 mA,V C E = 5V 

100 

127 

160 

1:1.6 

1 

DC Current Gain 

l c = 30 mA, V C e = 5V 

140 

180 

240 

1:1.6 

J 

DC Current Gain 

l c = 30 mA, V C e = 5V 

200 

260 

350 

1:1.6 

X 

DC Current Gain 

l c = 30 mA, V C e = 5V 

30 

58 

110 

1:3.5 

Y 

DC Current Gain 

l c = 30 mA, V CE = 5V 

1 100 

190 

250 

1:3.5 


6 physical dimensions 


[ 7 ] heatsink information 


TO-92 PLUS 


TO-92 




□ 


ioi’SsH 




• 852 - 14 




TO-92 PLUS package with heat- 
sink shown on right permits 1.6 
Watts power dissipation and 
combined Thermal Resistance 
0jA = 78°C/W. If used without 
heatsink and PCB land area at 
collector lead > 1 sq. inch, 
P D = 1.2W. 
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NB211, 212, 213(NPN), NB221, 222, 223(PNP) 




NB211, 212, 213(NPN), NB221, 222, 223(PNP) 


8 typical performance characteristics 


SOA 

dc safe operating area 


(A) 

T C = 25°C 


Cob 

output capacitance 


(B 

EMITTER-OPEN 



0.005 
0.003 

0.1 0.2 0.3 0.5 1 2 3 5 10 20 355065 

COLLECTOR TO EMITTER VOLTAGE (V C E) - - V 


0 5 10 15 20 25 30 35 40 

COLLECTOR TO BASE VOLTAGE (VcB> - - V 


HFE1/HFE2 

current gain linearity ratio 


Hfei/Hfe2 



















lO . 
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** 






























VCE = 

IV 
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% 


'ho 




> 



0.001 .003 0.01 .02.03.05 0.1 0.2 0.3 0.5 1 

COLLECTOR CURRENT (Iq) — A 


























""ws 

i 

*** 






























(D) 

V C E = 10V 


0.001 .003 0.01 .02.03 0.05 0.1 0.2 0.3 0.5 

COLLECTOR CURRENT (lc) -- A 


> 

1 


1 

TL 


o 

10 

> 


LLI 

5 

O 


< 

3 

H 

2 

_l 


O 


> 

1 

DC 


Ui 

(— 

0.5 

\— 

0.3 

2 

LU 

0.2 

O 

h* 

0.1 

DC 


O 

0.05 


VcE(sat) 

collector to emitter saturation voltage (E) 
f n I I n I TEST TIME = 300juS I 


w- 


HFE = 50 


LHFE= IQ- 


33 0.01 .02 .03 .05 0.1 0.2 0.5 1 

COLLECTOR CURRENT (Iq) - - A 


VBE(sat) 

base to emitter saturation voltage (F) 

T” TEST TIME = 300mS 


HFE = 


0.001 .003 0.01 .02 .03 .05 0.1 0.2 

COLLECTOR CURRENT (l C ) — 





VERT. 

, PREDRIVER 


NB111EY OR 
NB211EY 


Figure D. TV processor/predriver applications 


Figure E. Calculator/Clock driver application 
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NB311, 312, 313(NPN), NB321, 322, 323(PNP) 



National 

Semiconductor 


NB311, 312,313 (NPN) 
NB321, 322, 323 (PNP) 


1.5Amp complementary power drivers 


features 

■ 35 to 65 Volt at 1.5 Amp collector ratings 

■ LowVce (sat)andVBE (sat) characteristics with 
lc = 300 mA and l B = 10 mA drive 

■ Available in TO-92, TO-92 PLUSTM an d TO-202 
packages 

■ ''Epoxy B” packaging concept for excellent reliability 

applications 

■ Driver stages in high-power audio amplifiers 


(T) packages and lead coding 

TO-202 



■ Medium-power switching circuits 

■ Converter/inverter circuits 

■ TV receivers 


[2] maximum ratings 


PACKAGE CODE j 

LEAD 



TO-92 





TO-92 

PLUS 

TO-202 

1 

2 

3 

E 

X 

K 

E 

B 

C 

F 

Y 

L 

E 

C 

B 


Z 

M 

B 

C 

E 

H 

1 


C 

B 

E 


PARAMETER 

SYMBOL 

* NB311 

NB321 

NB312 

NB322 

NB313 

NB323 

UNIT 

Collector-Emitter Voltage 

V CEO 

' 

35 

50 

65 

Vdc 

Collector-Base Voltage 

VcB 

40 

55 

70 

Vdc 

Emitter-Base Voltage 

Veb 

6 

6 

6 

Vdc 

Collector Current (continuous) 

•c 

1.5 

1.5 

1.5 

Adc 

Power Dissipation (Ta = 25°C) 

Pd 





TO-92 


0.6 

0.6 

0.6 

W 

TO-92 PLUS 


0.75 

0.75 

0.75 

W 

TO-202 


1.75 

1.75 

1.75 

, w 

Power Dissipation (Tc = 25°C) 

Pd 





TO-92 


1.0 

1.0 

1.0 

w 

TO-92 PLUS 


2.5 

2.5 

2.5 

w 

TO-202 


10 

10 

10 

w 

Temperature, Junction 
and Storage 

T ]' T stg 

—55 to +1 50 

—55 to +1 50 

-55 to +150 

°c ! 


f3l ordering information 

rr= 

N B 3 X X X 

1 


POLARITY 


"1" for NPN 
"2" for PNP 


VOLTAGE RATING 

refer to 

PACKAGE/LEAD CODE 
refer to \T\ 
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f4l electrical characteristics t c = 25 °c 


SYMBOL 

PARAMETER 

CONDITIONS 

BVceO 

Collector-Emitter 
Sustaining Voltage 

NB31 1/321 
NB312/322 

NB31 3/323 

lc = 1 mA 

i 

1 

BVcbO 

Collector-Base 

Breakdown Voltage 

NB31 1/321 

NB31 2/322 

NB31 3/323 

l c = 100/uA 

BVebo 

Emitter-Base 

Breakdown Voltage 

l E = 10 mA 

•CEO 

Collector-Emitter 

Leakage Current 

• 

V CE = 30V NB31 1/321 
45V NB312/322 
60V NB31 3/323 

•CBO 

Collector-Base 

Leakage Current 

V CB = 35V NB31 1/321 
50V NB31 2/322 
65V NB3 13/323 

•ebo 

Emitter-Base 

Leakage Current 

V EB =5V 

V BE(sat) 

Base-Emitter 

Saturation Voltage 

lc = 300 mA, !q = 10 mA 

V CE(sat) 

Collector-Emitter 
Saturation Voltage 

lc = 300 mA, \q = 10 mA 

Hfe i 

DC Current Gain 

l c = 1 mA, V C e = 10V 

Hfe 2 

DC Current Gain 

l c = 100 mA, V CE = 10V 

C 0 b 

Collector Output 
Capacitance 

NPN types 

PNP types 

V C b = 10V, f = 1 MHz 

ft 

Current Gain 

Bandwidth Product 

l c = 100 mA, V CE = 10V 


| physical dimensions 


TO-92 PLUS 


r-hitiF 



w-HlM+tts 


NB311, 312, 313(NPN), NB321, 322, 323(PNP) 




NB311, 312, 313(NPN), NB321, 322, 323(PNP) 


f6l typical performance characteristics 

SOA 



0.1 0.2 0.3 0.5 1 2 3 5 1 0 20 35 50 65 

COLLECTOR TO EMITTER VOLTAGE (VcE> -- V 


HFE 1 /HFE 2 



0.01 0.02 .03 0.05 0.1 0.2 0.3 0.5 1 2 

COLLECTOR CURRENT (lc)--A 


VCE(sat) 



COLLECTOR CURRENT (ic) — A 



COLLECTOR TO BASE VOLTAGE (Vqb) - - V 

HFE1/HFE2 



< 

i 

i 


c 

> 


h- 

UJ 
Cl o 
< 


0.01 0.02 .03 0.05 0.1 0.2 0.3 0.5 1 

COLLECTOR CURRENT (Ic) - - A 

VBE(sat) 

base to emitter saturation voltage 


(F) 


2 

1 

0.5 

0.3 








TEST TIME = 300juS 



























IC 

-=10 




LJ 







7b 





maemmi 

— 



mamm 

- ,C MO- 









IB 
























0.01 0.02 .03 .05 0.1 0.2 0.3 0.5 1 2 

COLLECTOR CURRENT Oc) - - A 
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(TjtVPical applications 


V CC =40V 



Q1 NB022EY 
Q2 NB123EY 
Q3 NR001E 
Q4 NB113EY 
Q5 NB111EY 
Q6 NB121EY 
Q7 NB313Y 
Q8 NB323Y 
Q9 NA72W 
Q10 NA71W 


VCC=30V 



Q1 NB021EY 
Q2 NB122EY 
Q3 NR001E 
Q4 NB112EY 
Q5 NB312E 
Q6 NB322E 
Q7 NA52W 
Q8 NA51W 



Figure C. Typical Converter Circuit 


Figure D. Typical TV Horizontal Driver Application 
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NB311, 312, 313(NPN), NB321, 322, 323(PNP) 






NR421(NPN) 


National 

4tA Semiconductor 


NR42l(NPN) VHF amplifier/FM converter transistor 

features [TJ package and lead coding 


features 

■ 0.65pF typical feedback capacitance for excellent 
RF stability 

■ Guaranteed collector-base time constant and 
RF output resistance 

■ 150mV typical Vqe (sat) characteristics at 
lc = 10 mA, and Ib - 0.5 mA 

■ 2 dB typical noise figure at 200 MHz 

■ "Epoxy B" packaging concept for excellent reliability 

applications 

■ VHF RF amplifiers/converters 

■ CB radios 

■ Low-power RF oscillators 



2 maximum ratings 


3 ordering information 


PACKAGE CODE 


LEAD 


TO-92 

1 

2 

3 

D 

B 

E 

C 

F 

E 

C 

B 


PARAMETER 

SYMBOL 

RATING 

UNIT 

Col lector- Emitter Voltage 

VcEO 

30 

V DC 

Collector-Base Voltage 

VcB 

35 

V D c 

Emitter-Base Voltage 

Veb 

3 

Vdc 

Collector Current (continuous) 

lc (max) 

30 

mApc 

Power Dissipation (Ta = 25°C) 

Pd 

0.6 

W 

Power Dissipation (Tq = 25°C) 

Pd 

1.0 

W 

Thermal Resistance 

0JA 

208 

°C/W 


0JC 

125 

°C/W 

Temperature, Junction and Storage 

Tj.Tstg 

—55 to + 1 50 

°c 


-PACKAGE/LEAD CODE 

refer to Q] 


NR421XX 


-HFE GROUPING 

refer to [~5l 
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[ 4 ] electrical characteristics Tc = 25°c 


SYMBOL PARAMETER 


BVceo Collector-Emitter Sustaining Voltage 

BV C bo Collector-Base Breakdown Voltage 

BVebo Emitter-Base Breakdown Voltage 

IcBO Collector-Base Leakage Current 

Vbe (sat) Base-Emitter Saturation Voltage 

Vce (sat) Collector-Emitter Saturation Voltage 

Ccb Common Emitter Collector 

Feedback Capacitance 

Cob Collector Output Capacitance 

rb'Cc Collector Base Time Constant 

Roep Common Emitter Output Resistance 

ft Current Gain Bandwidth Product 


CONDITIONS 


lc = 1 mA 

l c = lOOptA 
Ie = 10/iA 
V CB = 30V 

lc = 10 mA, Ib = 0.5 mA 
lc = 10 mA, Ib = 0.5 mA 
V C b = 10V, f = 1 MHz 

V C B = 10V, f = 1 MHz 

lc = 2 mA, Vce = 5V 

l c = 2 mA, V C E = 5V 
f = 200 MHz 

l c = 2m.A, V C e = 5V 


MIN TYP MAX 


30 


0.1 

830 950 


150 300 

0.65 0.9 


450 700 


1[)hfe 


groupings 


GROUPING 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

RATIO 

E 

DC Current Gain 

l c = 2 mA, V C e = 5V 

30 

38 

50 

1:1.6 

F 

DC Current Gain 

l c = 2mA, V C e =5V 

45 

58 

75 

1:1.6 

G 

DC Current Gain 

lc = 2mA,V CE = 5V 

68 

85 

110 

1:1.6 

H 

DC Current Gain 

l c = 2mA,V C E = 5V 

100 

127 

160 

1:1.6 

R 

DC Current Gain 

l c = 2mA,V C E = 5V 

20 

! 32 

50 

1:2.4 

S 

DC Current Gain 

l c = 2mA, V C e = 5V 

45 

70 

110 

1:2.4 

T 

DC Current Gain 

lc = 2mA,V C E s= 5V 

100 

150 

240 

1:2.4 

6 physical dimensions 

[T] max 

power dissipation 



,T = CASE TEMPERATURE 

1 t 1 — f— t 1 

J = AMBIENT TEMPERATURE 


25 50 75 100 125 150 175 200 

TEMPERATURE (T) — °C 
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NR421(NPN) 



FORWARO TRANSFER SUSCEPTANCE (— bfej - - mmho INPUT SUSCEPTANCE (bie) - -mmho NORMALIZED HFE RATIO 
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NR4210S NR421DS NR461ES NR451ES NR461ES 




< 

“ 5 . 

o’ 

a> 

a> 

■o 

* 5 . 

o’ 

Q) 

r+ 

6' 

3 

c/> 


• 30dB quieting sensitivity: 2/ZV 


® limiting sensitivity: 7//V 

• AM rejection: 40dB 

• AFC holding range: 800KHz 

® stereo separation: 40dB 


® maximum sensitivity: lOOjUV/M 

© 20dB quieting sensitivity: 280jLA//M 
© selectivity ±10KHz: — 28dB 

• AGC figure of merit: 52dB 

® overload distortion: 3% 


© 10% THD output power: 
® frequency response: 

© channel separation: 

© tone control range: 

© typical system dist: 


3W + 3W 

50Hz-15KHz 

45dB 

±10dB 

0.5% 


Figure A. AM/FM/Cassette Home Stereo Circuit 



I 


I 


(NdNHZfrUN 





NR431(NPN 


^ National 
mJI Semiconductor 


NR431(NPN)HFamplifier/FM converter transistor 

features | 1 | package and lead coding 


features 

■ 1.1 pF typical collector feedback capacitance 

* 5K Ohm minimum RF output resistance at 100 MHz 

■ 150mV typical Vqe (sat) characteristics at 
Iq = 10 mA, and Ib = 0.5 mA 

■ "Epoxy B" packaging concept for excellent reliability 

applications 

■ High frequency amplifiers/converters 

■ CB radios 

■ Low power RF oscillators 



2 maximum ratings 


PACKAGE CODE 

TO-92 

1 

LEAD 

LM 3 

E 

E 

B 

C 

F 

E 

C 

B 

H 

C 

B 

E 


PARAMETER 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 

V CEO 

15 

VDC 

Collector-Base Voltage 

V CB 

18 

V DC 

Emitter-Base Voltage 

Veb 

3 

Vdc 

Collector Current (continuous) 

lc (max) 

30 

mApc 

Power Dissipation (T/\ = 25° C) 

P D 

0.6 

W 

Power Dissipation (Tq = 25°C) 

P D 

1.0 

W 

Thermal Resistance 

0JA 

208 

°C/W 


0JC 

125 

°C/W 

Temperature, Junction and Storage 

Tj, Tstg 

-55 to + 150 

°c 


ordering information 


NR431 XX 


PACKAGE/LEAD CODE 
refer to [T| 


HFE GROUPING 
refer to [ 5 ] 
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[4] electrical characteristics tc = 25°c 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

BV C eO 

Collector-Emitter Sustaining Voltage 

l c = 1mA 

15 



V 

BVcbO 

Collector-Base Breakdown Voltage 

l c = 100pA 

18 



V 

BVebO 

Emitter-Base Breakdown Voltage 

Ie = 10/2 A 

3 

5.6 


V 

•CBO 

Collector-Base Leakage Current 

V C B = 15V 



0.1 

/iA 

V B e (sat) 

Base-Emitter Saturation Voltage 

lc = 10 mA, l B = 0.5 mA 


830 

950 

mV 

V C E (sat) 

Collector-Emitter Saturation Voltage 

lc = 10 mA, lB = 0.5 mA 


150 

300 

mV 

Ccb 

Common Emitter Collector 

Feedback Capacitance 

V C b = 10V, f = 1 MHz 


1.1 

1.4 

pF 

Cob 

Collector Output Capacitance 

V CB = 10V, f = 1 MHz 


1.4 

1.7 

pF 

Roep 

Common Emitter Output Resistance 

l c = 1mA, V CE = 5V 

f = 100 MHz 

5 



KOhm 

ft 

Current Gain Bandwidth Product 

l c = 1mA, V CE =5V 

350 

600 


MHz 


5 


HFE groupings 


GROUPING 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

RATIO 

E 

DC Current Gain 

l c = 1 mA, V ce = 5V 

30 

38 

50 

1:1.6 

F 

DC Current Gain 

l c = 1 mA, V C e = 5V 

45 

58 

75 

1:1.6 

G 

DC Current Gain 

l c = 1 mA, V C e = 5V 

68 

85 

110 

1:1.6 

R 

DC Current Gain 

l c = 1 mA, V CE = 5V 

20 

32 

50 

1:2.4 

S 

DC Current Gain 

l c = 1 mA, V CE = 5V 

45 

70 

110 

1:2.4 


6 


physical dimensions 


0 


max power dissipation 
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NR431(NPN) 


8 typical performance characteristics 


HFE1/HFE2 



100 

50 

30 

20 

10 

5 

3 

2 

1 

0.5 

0.3 

0.2 

0.1 


1 0.3 1 3 10 

COLLECTOR CURREMT (lc)--mA 

Yie 

common emitter input admittance (C) 





VCE = 

5V. Ic = 1mA 
















300MHz 






rj 





100MHz 




^ 







30MHz 






^ 1 ' 






10MHz 



















0.2 0.3 0.5 1 2 3 5 10 

INPUT CONDUCTANCE (gie) - - mmho 

Yfe 

common emitter forward transfer admittance (E) 


< 
0 c 
h- 


100 

70 

50 

30 

20 

10 

7 

5 

3 




VCE " 5V, 1mA 




300MHz 









\ 

100MHz 
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< 

h- 
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E 

s 


10 20 30 50 70 100 

FORWARD TRANSFER CONDUCTANCE (gfe) - - mmho 
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L6 


T1-T3 


T4 


T5 


IG 


G SG. Dig S=G gjG 


T7 


T 8 


TOKOi/YMO - 2A188R 


TOKO//94AC- 7A121A 


TOKO// 7A5068YPPF 


TOKO// 154FC — 8A5743N 


TOKO//R2C- IA5414N 


TOKO.-' YCC - 4A315EK 


TOKO YHC - 1A0990X 


FM performance (88—108 MHz) 


30dB quieting sensitivity: 
limiting sensitivity: 

AM rejection: 

AFC holding range: 
Bandwidth: 


AM performance (525-1650 KHz) 


5/iV 

• maximum sensitivity. 

100 MV/M 

20JUV 

• 20dB quieting sensitivity. 

280MV/M 

40dB 

• selectivity ± 10 KHz: 

— 28dB 

800 KHz 

• AGC figure of merit: 

40dB 

180 KHz 

• overload distortion: 

6% 


Figure A. AM/FM clock radio 


AUDIO performance 

• gain at 1 KHz: 200 

• 10% THD output power. 900mW 

• frequency response: 70Hz — 12KHz 

• typical system dist: 0.8% 

• alarm tone frequency: 600Hz 
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NR461(NPN) 



National 

Semiconductor 


NR46l(NPN) low-noise RF/8F transistor 


features 

Low Ccb for excellent RF stability 

High Roep for simplified RF coupling designs 

70m V typical V CE (sat) characteristics at 

I C = 10 mA, and lg = 0.5 mA 

1.1 dB typical noise figure at 1 MHz 

"Epoxy B" packaging concept for excellent reliability 


HI package and lead coding 



applications 

■ MW/SW/CB radios 

■ 0.1 to 50 MHz frequency converters 

■ 455KHz to 10.7 MHz IF stages 

■ Low-power RF oscillators 


PACKAGE CODE 


LEAD 

TO-92 

1 

2 

3 

E 

E 

B 

C 

F 

E 

C 

B 

H 

C 

B 

E 


2 


maximum ratings 


PARAMETER 

SYMBOL 

RATING 

UNIT 

Collector-Emitter Voltage 


30 

Vdc 

Collector-Base Voltage 


35 

Vdc 

Emitter-Base Voltage 

■ 

4 

V DC 

Collector Current (continuous) 


30 

mApc 

Power Dissipation (T A = 25° C) 


0.6 

W 

Power Dissipation (Tc = 25°C) 


1.0 

w 

Thermal Resistance 


208 

°C/W 



125 

°C/W 

Temperature, Junction and Storage 

■EQI 

—55 to + 1 50 

°C 


3 ordering 


information 


NR461XX 

L 


PACKAGE/LEAD CODE 
refer to (T) 


HFE GROUPING 

refer to (If) 
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SYMBOL 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

BV C eo 

Collector-Emitter Sustaining Voltage 

l c =1mA 

30 



V 

BVcbO 

Collector-Base Breakdown Voltage 

l c = IOOjuA 

35 



V 

BV E bO 

Emitter-Base Breakdown Voltage 

l E = 10/iA 

4 

5.5 


V 

•CBO 

Collector-Base Leakage Current 

V CB = 30V 



0.1 

MA 

< 

03 

m 

& 

Base-Emitter Saturation Voltage 

lc - 10 mA, l B = 0.5 mA 


760 

950 

mV 

V C E (sat) 

Collector-Emitter Saturation Voltage 

lc = 10 mA, Ib = 0.5 mA 


70 

300 

mV 

Ccb 

Common Emitter Collector 

Feedback Capacitance 

V C b = 10V, f = 1 MHz 


0.9 

1.1 

pF 

Roep 

Common Emitter Output Resistance 

. I c = 1 mA, V CE = 5V 







f = 455 KHz 

100 



KOhm 



f= 10.7 MHz 

20 



KOhm 

ft 

Current Gain Bandwidth Product 

l c = 1 mA, V CE =5V 

180 

300 


MHz , 

5 HFE 

groupings 







[ 4 ] electrical characteristics Tc = 25 °c 


GROUPING 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

RATIO 

E 

DC Current Gain 

l c = 1 mA,V C E = 5V 

30 

38 

50 

1:1.6 

F 

DC Current Gain 

l c = 1 mA, V C e = 5V 

45 

58 

75 

1:1.6 

G 

DC Current Gain 

l c = 1 mA,V CE = 5V 

68 

85 

110 

1:1.6 

H 

DC Current Gain 

l c = 1 mA, V CE = 5V 

100 

127 

160 

1:1.6 

R 

DC Current Gain 

l c = 1 mA,V CE = 5V 

20 

32 

50 

1:2.4 

S 

DC Current Gain 

l c = 1 mA,V C E = 5V 

45 

70 

110 

1:2.4 

T 

DC Current Gain 

l c = 1 mA, V CE = 5V 

100 

150 

240 

1:2.4 


6 1 physical dimensions 

TO-92 


[T\ max power dissipation 
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NR461(NPN) 




FORWARD TRANSFER SUSCEPTANCE (— bfe) - - mmho INPUT SUSCEPTANCE (bie) - - mmho 


8 typical performance characteristics 


Hfei/Hfe2 

current linearity ratio 


(A) 




VcE(sat)/VBE(on) 

collector /base to emitter voltage 



10MHz jt 

Z 2MHz 1. 

ZZZZZ 455KHz / ~~ 

1.2 0.3 0.5 0.7 1 

INPUT CONDUCTANCE (gie) — mmho 

Yfe 

common emitter forward transfer admittance (E) 


100 




Mr 

c = 5V lr = 1mA 1 





“■ J 

30 


r - A 







4! 

□ MHz 

L 




10 



L_ 





/ 10MHz 

r^— t=z—— == 
— /I i — 

3 455KHz 

il 111 I 1 1 

3 5 7 10 20 30 50 70 100 200 300 

OUTPUT CONDUCTANCE (goe) - - jtunho 

Yre 

common emitter reverse transfer admittance (F) 


Vce " 5V, lc = 1mA 


3 10MHz 

i 

1 k~ 2MHz 

3 i 455KHz ~ 

iL_- i.. i... i i .1 j 

10 20 30 50 70 100 200 

FORWARD TRANSFER CONDUCTANCE (gfe) - - mmho 




0.1 0.2 0.3 0.5 0.7 1 2 

REVERSE TRANSFER CONDUCTANCE (— gre) - - /umho 


5-66 










5-67 


NR421DS NR421DS NR461ES NR461ES f<R4G1ES 




SKGIU. O*-*®® 

L3 Stall. N*«T. Oj*3mm 

1-4 S*G#23.N-23T, Ci«*l*.-i.L-a.7^H 

Lg ?it . 2T. L - 4 SCmH, Cj»SOO 



TOKO flWAC-FASKIflfF 
IMFC-8A574J* 



COL 

T0K0FRZC-1AS414N 



*< 

“ 5 . 

o’ 

?L 

QJ 

TJ 

*D 

o' 

£1) 

r4 

o' 

3 

C/> 


FM performance (88—108 MHz) 


AM performance (525—1650 KHz) 


AUDIO performance 


9 

30dB quieting sensitivity 

2/A/ 

9 

maximum sensitivity: 

100/iV/M 

9 

10% THD output power: 

3W + 3W 

• 

limiting sensitivity: 

7JUV 

9 

20dB quieting sensitivity: 

280/iV/M 

© 

frequency response: 

50Hz — 1 5KHz 

• 

AM rejection: 

4QdB 

© 

selectivity ±10KHz: 

— 28dB 

9 

channel separation: 

45dB 

9 

AFC holding range: 

800KHz 


AGC figure of merit: 

52dB 

9 

tone control range: 

±10dB 

• 

stereo separation: 

40dB 

• 

overload distortion: 

3% 

9 

typical system dist: 

0.5% 


Figure A. AM/FM/Cassette Home Stereo Circuit 
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NR041(NPN) 


523 National 
2d Semiconductor 


NR041 (NPN) low-level signal switching transistor 

features [ \ j package and lead coding 


■ 40mV guaranteed Vce (sat) characteristics at 
lc = 1mA and \q = 0.1mA 

■ Linear collector characteristics 

■ IdB typical wide-band Noise Figure 

B "Epoxy B" packaging concept for excellent reliability 

applications 

■ ALC device for CB microphone circuits 

■ Cassette circuits 

■ Audio signal switches 

■ Envelope modulators for musical equipment 

f2l maximum ratings 


PARAMETER 


Collector-Emitter Voltage 
Collector-Base Voltage 
Emitter-Base Voltage 
Collector Current (continuous) 
Power Dissipation (Ta = 25°C) 
Power Dissipation (Tc = 25°C) 
Thermal Resistance 



PACKAGE CODE 
TO-92 

1 

LEAD 

1 2 1 3 

E 

E 

B 

C 

F 

E 

C 

B 

H 

C 

B 

E 


Temperature, Junction and Storage 


SYMBOL 

RATING 

UNIT 

VcEO 

20 

Vdc 

VcB 

20 

Vdc 

V EB 

5 

Vdc 

1C (max) 

30 

mApc 

Pd 

0.6 

W 

P D 

1.0 

W 

0JA 

208 

°C/W 

0JC 

125 

°C/W 

Tj, Tstg 

— 55 to +150 

°c 
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| 4 ] electrical characteristics t c = 25°c 


PARAMETER 


CONDITIONS MIN TYP MAX I 


Collector-Emitter Sustaining. Voltage 


Iq = 1 mA 


Collector-Base Breakdown Voltage 


l c = 100/uA 


Emitter-Base Breakdown Voltage 


l E = 10 mA 


Collector-Emitter Leakage Current 


V CE = 15V 


Collector-Base Leakage Current 


V CB = 15V 


Emitter-Base Leakage Current 


Vbe (sat) Base-Emitter Saturation Voltage 


lc = 1 mA, Ib = 0.1 mA 


Vce (sat) Collector-Emitter Saturation Voltage lc = 1 mA, Ib = 0.1 mA 


Collector Output Capacitance 


V C b = 10V, f = 1 MHz 


Noise Figure 


lc = 10 mA, V CE = 5V 
R s = 10K, BW - 15.7 KHz 


5 physical dimensions 


max power dissipation 


,T = CASE TEMPERATURE 


, T = AMBIENT TEMPERATURE 


25 50 75 100 125 150 175 200 

TEMPERATURE (T) - - °C 
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Process 02 



National 

Semiconductor 



Process 02 NPN Small Signal 


DESCRIPTION 

Process 02 is a non-overlay double diffused, silicon 
device. 

APPLICATION 

An economical device, good for all-around applica- 
tions from DC to low radio frequencies. Ideal for 
use in audio, radio and television applications. 

PRINCIPAL DEVICE TYPES 

TO-92: MPS-A20 

MPS-6573-6 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

BV C EO 

1C = 1 mA, Ib = 0 

40 



V 

BVebO 

lE= 100 mA, lc= 0 

4.0 

' 


v 

ICBO 

V C B = 30V, 1 e = 0 


100 


nA 

hfe 

IC = 5mA, V C E= 10V 

40 

400 



VbE(ON) 

IC = 5mA, V C E= 10V 



0.85 

' V 

VCE(SAT) 

lc = 10 mA, Ib = 1 mA 



0.25 

V 

ft 

1C = 5 mA, V C E = 10V, f = 100 MHz 

125 



MHz 

Cob 

VcB= 10V, 1 E = 0, f = 100 kHz 



4.0 

pF 
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Process 02 


DC Current Gain vs 
Collector Current 



0.1 0.5 1 5 10 50 ICO 

l c - COLLECTOR CURRENT (mA) 


Bandwidth Product vs 
Collector Current 



1 5 10 50 100 

Iq- COLLECTOR CURRENT (mA) 


Saturation and ON Voltages 



0.1 0.5 1 5 10 50 ICO 

l c - COLLECTOR CURRENT (mA) 


Capacitance vs Reverse 
Voltage 



0.4 0.6 1 2 4 6 10 20 40 

V R - REVERSE VOLTAGE (V) 


Output Admittance vs 
Collector Current 


Base Spreading Resistance 
vs Collector Current 



0.1 0.2 0.5 1 2 5 10 



l C - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 
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Process 02 







Process 


National 


Process 04 NPN Small Signal 



DESCRIPTION 

Process 04 is a non-overlay double diffused silicon 
epitaxial device. Complement to Process 71. 

APPLICATION 

This device was designed for low noise, high gain, 
general purpose amplifier application. From 1 ijlA 
to 100 mA collector current. 

PRINCIPAL DEVICE TYPES 

TO-18 BC1 07 Series 

TO-92 (ECB) 2N2923 Series 

TO-92 (EBC) MPS2923 Series 















Process 04 


Pulsed DC Current Gain vs 
Collector Current 


Base-Emitter On Voltage vs 
Collector Current 


Base-Emitter Saturation Voltage 
vs Collector Current 




.01 .1 1 10 100 
l c - COLLECTOR CURRENT (mA) 



„ I I Ml I I M l- I M IL. I -I IU-,-1 
.01 .1 1 10 100 


l c - COLLECTOR CURRENT (mA) 



.01 .1 1 10 100 
l c - COLLECTOR CURRENT (mA) 


Collector-Emitter Saturation 
Voltage vs Collector Current 


Contours of Constant Gain 
Bandwidth Product (Fj) 



01 .1 1 10 100 
l c - COLLECTOR CURRENT (mA) 



0.1 1 0 10 100 
l c - COLLECTOR CURRENT (mA) 


Input Capacitance vs 
Reverse Bias Voltage 



0 1 1.0 10 
REVERSE BIAS VOLTAGE (V) 


Output Capacitance vs Reverse 
Bias Voltage 



1 1 10 100 
REVERSE BIAS VOLTAGE (V) 


Maximum Power 
Dissipation vs 
Ambient Temperature 



Maximum Power Dissipa- 
tion vs Case Temperature 
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Process 04 




Process 04 


Process 04 


Noise Figure vs Source 
Resistance 

r i mil 1 1 ini I'vSi-sv 11 " 

1 “rfil — Hri — Fr «i ■ 1 kH * 

1 | l c * 


Ik 10k 100k 1M 

R s - SOURCE RESISTANCE (It) 


Noise Figure vs Collector 
Current 


.031 .01 .1 1 

l c - COLLECTOR CURRENT (mA) 


Noise Figure vs Frequency 

niiiniiTsum 


MH 


rnm 


iilL.il 




0 LlMUJ.IIii-.JJ 111711111 ■ 

10 100 Ik 10k 100k 

f - FREQUENCY (H7) 


Contours of Constant Narrow 
Band Noise Figure 



.001 .01 .1 1 10 

! c - COLLECTOR CURRENT (mA) 


Contours of Constant Narrow 
Band Noise Figure 



Bill 

3 jjiliii 


.001 .01 .1 1 

l c - COLLECTOR CURRENT (mA) 


Small Signal Current Gain 

700 j-T T JT n — H - rrr 

I 600 -jjjjj 

3 400 4-jjj 

I 300 iitll [ 


St 


-COLLECTOR CURRENT (mA) 


Voltage Feedback Ratio 


Input Admittance 


Output Admittance 



10 100 

- COLLECTOR CURRENT (mA) 


— 

V< 

Fr 

— f 

E " 

q = 

T1 

Ikllz ][ 

iiL ii 
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1 




4 . 

u 



j. 




IT It 



"""l 

:_il. 
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It 



W= 
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| j 

■j[" 


It 
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l c - COLLECTOR CURRENT (mA) 


V 10 100 

-COLLECTOR CURRENT (mA) 
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National 

Semiconductor 


Process 05 NPN Darlington 


DESCRIPTION 


Process 05 is a monolithic double diffused, silicon 
epitaxial Darlington. 



APPLICATION 


This device is designed for applications requiring 
extremely high current gain at collector currents 
to 1 Amp. 

PRINCIPAL DEVICE TYPES 

TO-92, MPS-A12 (EBC), 2N5306 (ECB) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

NF 

l c = 1 mA, V CE = 5V, R s = 100 k, f = 1 kHz 


2 


dB 


Ccb 

V C b = 10V, l E = 0,f = 1 MHz 


4 

8 

PF 



l c = 10 mA, V CE = 5V 

5,000 

50,000 

200,000 



n F E 

l c = 100 mA, V CE = 5V 

5,000 

100,000 

250,000 




10 mA, 0.01 mA 



1.0 



VcE(SAT) 

100 mA, 0.1 mA 



1.5 

V 



10 mA, 5V 


1.2 

1.4 



V BE(ON) 

100 mA, 5V 


1.25 

2.0 

V 


UJ 

u. 

_c 

l c = 10 mA, V CE = 5.0V, f = 1 kHz 


80,000 




bv ces 

l c = 100 mA 

30 

40 

50 

V 


*CES 

V CE = 15V, V BE =0 



100 

nA 


*CBO 

V CB = 15V, l E =0 



100 

nA 


•ebo 

v EB = iov, l c = 0 



100 

nA 
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Process 05 




10 100 200 
COLLECTOR CURRENT (mA) 


1 25 50 75 100 125 

T. - JUNCTION TEMPERATURE (°C) 


0.1 1.0 10 1 

RESISTANCE (kU) 
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National 

Semiconductor 


Process 07 NPN Small Signal 


DESCRIPTION 

Process 07 a nonoverlay, double diffused, silicon 
epitaxial device. Complement to Process 62. 

APPLICATION 

This device was designed for low noise, high gain 
general purpose amplifier applications. From 1 juA 
to 25 mA collector current. 

PRINCIPAL DEVICE TYPES 

TO- 18 2N930 

TO-92 2N5088 (EBC), 2N3392 (ECB) 


PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES 
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Process 07 




l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 

l c - COLLECTOR CURRENT (mA) 

Collector Saturation 


Base-Emitter Saturation 

Contours of Constant 

Voltage vs Collector 


Voltage vs Collector 

Gain Bandwidth 

Current 

s 

Current 

Product (f j) 


-COLLECTOR CURRENT (mA) 


Input and Output 
Capacitance vs 
Reverse Bias Voltage 


4.0 8.0 12.0 16.0 20.0 

REVERSE BIAS VOLTAGE (V) 


Maximum Power Dissipa- 
tion vs Case Temperature 


l c - COLLECTOR CURRENT (mA) 


Normalized Collector 
Cutoff Current vs 
Ambient Temperature 


25 50 75 100 125 150 

T a - AMBIENT TEMPERATURE (°C) 


Wide Band Noise Figure vs 
Source Resistance 


ill 

kvnl 

SBQflUli VA 

Bi! i 

KBKl 

IIIIBKMI i| 


iiii»iw^l 

■■ 

HiimilSi! 

■H 

kHIIKPS^Sill 

« 

■1 



CASE TEMPERATURE (°C) 


Ik 2 k 5k 10k 20k 50k 100k 

Rs - SOURCE RESISTANCE (f2) 


c - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs 
Ambient Temperature 

3 800 , 1 r- 

£ 

z 700 


50 100 150 

T a - AMBIENT TEMPERATURE (°C) 


Contours of Constant 
Narrow Band Noise 
Figure 


■KwiHh'iamuii 

|KK«i«niii 

mm 

wm® 


wm&inm 

ipiciaiiiiaH 

lisai 


l c - COLLECTOR CURRENT (uA) 
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SYMBOL 


Process 07 


Contours of Constant 
Narrow Band Noise 
Figure 


Contours of Constant 
Narrow Band Noise 
Figure 
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10 ICO 1000 

l c - COLLECTOR CURRENT (juA) 


Contours of Constant 
Narrow Band Noise 
Figure 
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C - COLLECTOR CURRENT (mA) 


•tiMk^aaiuii 

ihmi:! 1 !! 

IW!lli lSSSii!ia5 

phill 

■jam 

^mmssss 

BiS!!i 


1 C - COLLECTOR CURRENT (mA) 


Noise Figure vs 
Frequency 


mm 

Hill 

imi 

■vl 

tie B3H 
uunmiciil 
Kiunaxim 

isas5=aaiafflifl 


ir 4 io - 3 nr 2 io - 1 i io io 2 

f - FREQUENCY (MHz) 



SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


CHARACTERISTIC 


TEST CONDITIONS 


hje 

Input Resistance 

hoe 

Output Conductance 

h re 

Voltage Feedback Ratio 4: 

hfe 

Small Signal Current Gain 4( 

h {b 

Input Resistance 


kfi 

l c = 1.0 mA 

Vce 

= 5.0V 

jumho 

i c = 1 .0 mA 

< 

o 

m 

= 5.0V 

XIO -6 

l c = 1.0 mA 

UJ 

o 

> 

= 5.0V 


Iq = 1.0 m A 

Vce 

.= 5.0V 

ohms 

l c = 1 .0 mA 

VcB 

= 5.0V 


TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1 .0 kHz) 
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Process 08 



National 

Semiconductor 



Process 08 NPN High Voltage 

DESCRIPTION 

Complements Process 73. 

APPLICATION 

This device was designed as aV general purpose 
amplifier and switch for applications requiring 
high line voltages. 

PRINCIPAL DEVICE TYPES 

TO -39 2N3501 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

BV C eo 

Iq = 10 mA 

100 

160 

185 

V 


BVcbo 

l c = 10*iA 

100 



V 


BVebO 

l E = 10 /iA 

6 



V 


IcBO 

V CB = 50V 



50 

nA 


•ebo 

V EB =4V 



25 

nA 


h F E 

l c =0.1 mA, V CE = 10V 

20 

40 




h F E 

l c = 1 mA, V CE = 10V 

25 

70 . 




h F E 

l c = 10 mA, V CE = 10V 

35 

95 




hFE 

l c = 150 mA, V C e = 10V 

40 

100 

300 



h FE 

l c = 300 mA, V C e = 10V 

15 

40 




V CE(SAT) 

l c = 150 mA, l B = 15 mA 


0.25 

0.4 

V 


V BE (SAT) 

l c = 150 mA, l B = 15 mA 


0.9 

1.2 

, v 


C OB 

v CB =iov 


7.5 

10 

pF 


C|B 

V EB = 0.5V 


65 

80 

PF 


fr 

l c =20mA, V C e =20V,f = 100 MHz 

150 

200 


MHz 
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DC Pulsed Current Gain 
vs Collector Current 




l c - COLLECTOR CURRENT <mA) 


Input and Output 
Capacitance vs 
Reverse Bias Voltage 



REVERSE BIAS VOLTAGE (V) 


Base-Emitter On Voltage 
vs Collector Current 


V CE = 

5V 
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1.0 10 100 1000 
C - COLLECTOR CURRENT (mA) 


Base-Emitter Saturation 
Voltage vs Collector Current 


l c - COLLECTOR CURRENT (mA) 


Collector- Emitter 
Saturation Voltage vs 
Collector Current 



l c - COLLECTOR CURRENT (mA) 


Collector-Emitter Voltage 
vs Collector Current 



l c - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs 
Ambient Temperature 


£ 1600 

0 1400 

1 1200 





























0-3! 
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- AMBIENT TEMPERATURE ( C) 


Collector-Emitter Break- 
down Voltage With 
Resistance Between 
Emitter and Base 




Process 08 


Maximum Power 
Dissipation vs 
Case Temperature 



T c - CASE TEMPERATURE! C) 


Small Signal Current Gain 
vs Collector Current 



RESISTANCE (kU) 


Safe Operating Area TO-39 
With "Wake Field" Type 
296-4 Heat Sink 


C - COLLECTOR CURRENT (mA) 


Collector-Base Diode 
Current vs Temperature 



5 50 75 100 125 150 

Tj -JUNCTION TEMPERATURE ( C) 
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Process 09 


National 

Semiconductor 


Process 09 NPN Medium Power 



(0.03175) 0 010 

(0.254) 


DESCRIPTION 

Process 09 is a nonoverlay double diffused silicon 
epitaxial device. 

APPLICATION 

This device was designed for general purpose audio 
amplifier applications at collector currents to one 
Amp. 

PRINCIPAL DEVICE TYPES 

TO-92 CS9013 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

C OB 

V CB = 10V 


5 


pF 


C|B 

> 

10 

11 

03 

UJ 

> 


25 

35 

pF 


NF 

V C E = 10V, l c = 1mA 


1.0 


dB 


h 

R s = Ik, f = 1 kHz 

V C e = 10V, l c = 100 mA 


400 


MHz 


h F E 

V CE = 10V, l c = 1 mA 

50 

170 

290 



hFE 

V C E = 10V, l c = 50 mA 

60 

200 

350 



h F E 

V C e = 10V, l c = 500 mA 

50 

160 

280 



hFE 

V C e = 1.0V, l c = 1 A 

35 

120 

200 



VcE(SAT) 

lc = 150 mA, l B = 15 mA 


0.09 


V 


VcE(SAT) 

l c = 500 mA, 1 B = 50 mA 


0.24 


V 


V BE (SAT) 

lc = 150 mA, l B = 15 mA 


0.86 


V 


V BE (SAT) 

l c = 500 mA, l B = 50 mA 


1.0 


V 


BVcbO 

l c = 100 mA 


100 




bv C eo 

l c = 10 mA 

20 

25 

30 



> BV EBO 

i e = i m a 


7.5 




^CBO 

V CB = 40V 



50 

nA 


•ebo 

V EB = 4.0V 

i 


50 

nA 
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Process 09 


DC Pulse Current Gain 
vs Collector Current 



.1 1 10 100 1000 
l c - COLLECTOR CURRENT (mA) 


Base-Emitter On Voltage 



0.1 1.0 10 100 1000 
l c - COLLECTOR CURRENT (mA) 


Maximum Power 



T a - AMBIENT TEMPERATURE (°C) 

*One square inch of copper run 


Maximum Power 
Dissipation vs 
Case Temperature 



0 50 100 150 200 

T c - CASE TEMPERATURE ( C) 


j 


Collector-Base Diode 
Reverse Current vs 
Temperature 



0 25 50 75 100 125 


Tj - JUNCTION TEMPERATURE (°C) 


Collector-Emitter Saturation 
Voltage vs Collector Current 



0.1 1.0 10 100 1000 
l c - COLLECTOR CURRENT (mA) 


Base-Emitter Saturation 
Voltage vs Collector 
Current 



0.1 1.0 10 100 1000 
l c - COLLECTOR CURRENT (mA) 


Capacitance vs Reverse 
Bias Voltage 


Contours of Constant 
Gain Bandwidth 
Product (fj) 



Noise Figure vs 
Frequency 



.1 1 10 100 1000 
f= FREQUENCY (kHz) 
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Process 12 


Pulsed DC Current Gain 
vs Collector Current 


Base-Emitter On Voltage 
vs Collector Current 


Maximum Power 
Dissipation vs 
Ambient Temperature 


Maximum Power 
Dissipation vs Case 
Temperature 
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.1 1.0 10 100 1,000 10,01 
l c - COLLECTOR CURRENT (mA) 


Collector Reverse Current 
vs Ambient Temperature 


I 1 10 ICO 1000 

l c - COLLECTOR CURRENT (AMPS) 


Emitter Cutoff Current 
vs Ambient Temperature 


T a - AMBIENT TEMPERATURE (°C) 

*One square inch of copper run 


Small Signal Current 
Gain at 20 MHz 


T c - CASE TEMPERATURE (“O 


Collector-Base and Emitter 
Base Capacitance vs 
Reverse Bias Voltage 




mxmm 





5 50 75 100 125 150 

T a - AMBIENT TEMPERATURE ( 6 C) 


Noise Figure vs 
Collector Current 


25 50 75 100 125 150 

T a - AMBIENT TEMPERATURE (°C) 


10 100 500 

lc - COLLECTOR CURRENT (mA) 


Noise Figure vs Frequency 


1.0 10 50 

REVERSE BIAS VOLTAGE (V) 


Collector Saturation 
Voltage vs Collector 
Current 
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0.5 1.0 5.0 10.0 

l c - COLLECTOR CURRENT (mA) 


Base Saturation Voltage 
vs Collector Current 


1.0 10 100 1000 
I -FREQUENCY (kHz) 


Safe Operating Area TO-39 
With "Wake Field" Type 
296-4 Heat Sink 




2 0.1 1.0 10 100 1,000 10,01 
£ l c - COLLECTOR CURRENT (mA) 


Switching Times vs 
Collector Current 
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CHARACTERISTICS RELATIVE TO VALUE AT l c = 1.0 mA 


Turn On and Turn Off 
Times vs Collector Current 


Safe Operating Area 
T 0-202 




C - COLLECTOR CURRENT (mA) 


1.0 10 100 
V CE - COLLECTOR TO EMITTER VOLTAGE (V) 


PULSE SOURCE 
RISE TIME <5.0 ns 
FALL TIME < 10.0 n: 


TO SAMPLING SCOPE 
RISE TIME ^1.0 ns 
INPUT Z* 100 Kf2 


150 mA 314ft 330ft 
300 mA 157ft 167ft 
500 mA 94ft 100ft 


SYMBOL 


Process 12 


Maximum Power Dissipation 
TO-202 vs Case and Ambient 
Temperature 



25 50 75 100 125 150 

T- TEMPERATURE (°C) 


FIGURE 1. t on , t Q ff Test Circuit 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


CHARACTERISTIC 


Input Resistance 
Output Conductance 
Voltage Feedback Ratio 
Small Signal Current Gain 


TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz) 


TEST CONDITIONS 


0 

ohms l ( 

8.0 

jumhos 1, 

2.1 

10 

x10~ 4 l ( 

l ( 





_ l c = 1.0 mA _ 
2.5 - V C e ■ 5.0V - 
- f= 1.0 kHz - 


0.1 0.3 1.0 3.0 10 30 50 

l c - COLLECTOR CURRENT (mA) 


5 10 15 20 25 30 

V CE - COLLECTOR VOLTAGE (V) 


-100 -50 0 50 100 

T a - AMBIENT TEMPERATURE (°C) 
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National 

Semiconductor 



Process 13 NPN Medium Power 


DESCRIPTION 

Process 13 is a nonoverlay. Complement to Process 
63. 

APPLICATION 

These devices were designed for use as medium 
power amplifiers and switches requiring collector 
currents of .1 mA to one Amp. 

PRINCIPAL DEVICE TYPES 

TO -9 2 2N4401 (EBC), 2N3704 (ECB) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

ton 

lc = 150 mA, l B i = 15 mA 


25 

35 

ns 


toff 

Iq — 150 mA, 1 32 = 15 mA 


200 

285 

ns 


hf e 

l c = 20 mA, V C e = 10V, f = 100 MHz 

1.8 

2.5 




NF (spot) 

l c = 100 M, v ce = iov 

R s = 1 k£2, f = 1 kHz, PBW = 200 Hz 


1.2 

4.0 

dB 


C 0 b 

V C b = 10 V 


4.5 


PF 


Cjb 

> 

in 

ii 

CO 

Ui 

> 


22 


PF 


h FE 

V CE = 1.0V, l c = IOOjuA 

15 

80 

150 



hFE 

V CE = 1.0V, [ c = 1.0 mA 

25 

110 

250 



hFE 

V CE = 1.0V, ! c = 10 mA 

35 

135 

300 



h FE 

V CE = 1.0V, l c = 150 mA 

40 

140 

300 



h FE 

V CE = 1.0V, l c = 500 mA 

25 

100 

200 



hf?E 

V CE = 5.0V, l c = 1A 

15 

45 

75 



V CE(SAT) 

l c = 150 mA, l B = 15mA 


0.1 

0.2 

V 


V CE(SAT) 

lc = 500 mA, l B = 50 mA 


0.26 

0.36 

V 


V BE (SAT) 

lc = 150 mA, l B = 15 mA 


0.87 

0.97 

V 


V BE (SAT) 

l c = 500 mA, l B = 50 mA 


1.0 

1.2 

V 


BVcbo 

i c = i.oma 

60 

100 

140 

V ! 


bv ces 

i c = io ma 

60 



V 


bv ceo 

l c = 10 mA 

30 

40 

55 

V 


bv eb0 

l E = 1.0 ma 

6.0 



V 


ICBO 

V CB * 40V 



50 

nA 


Iebo 

V EB = 4V 



50 

nA j 
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Process 13 


Process 13 


DC Pulse Current Gain 
vs Collector Current 


Base-Emitter On Voltage 
vs Collector Current 



.1 1 10 100 1000 
l c - COLLECTOR CURRENT (mA) 



.1 1 10 100 1000 
l c - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs Ambient 



T A - AMBIENT TEMPERATURE ( 0 


*One square inch of copper run 


Maximum Power 
Dissipation vs Case 
Temperature 



T c - CASE TEMPERATURE (°C) 


Input Capacitance vs 
Reverse Bias Voltage 



.1 1 5 

REVERSE BIAS VOLTAGE (V) 


Output Capacitance vs 
Reverse Bias Voltage 



.1 1 10 50 

REVERSE BIAS VOLTAGE (V) 


Collector to Base Diode 
Reverse Current vs 
Temperature 


if 

is 



0 25 50 75 100 125 

Tj - JUNCTION TEMPERATURE ( "0 


Collector-Emitter 
Saturation Voltage vs 
Collector Current 



.1 1 10 100 1000 
l c - COLLECTOR CURRENT (mA) 


Base-Emitter Saturation 
Voltage vs Collector 
Current 



.1 1 10 100 1000 
l c - COLLECTOR CURRENT (mA) 
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Contours of Constant Gain 
Bandwidth Product (f t ) 



1 10 100 200 
l c - COLLECTOR CURRENT (mA) 


Noise Figure vs Frequency 



.01 .1 1 10 100 
f » FREQUENCY (kHz) 


Noise Figure vs Source 
Resistance 



.01 .1 1 10 100 
R s -SOURCE RESISTANCE (k<>) 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


SYMBOL 

CHARACTERISTIC 

TYP 

UNITS 

TEST CONDITIONS 

fye 

Input Resistance 

600 

ohms 

l c = 10 mA, V CE = 10V 

h oe 

Output Conductance 

50 

jumhos 

l c = 10 mA, V CE = 10V 

hfe 

Small Signal Current Gain 

170 


l c = 10 mA, V CE = 10V 

hre 

Voltage Feedback Ratio 

120 

x10~ 6 

l c = 10 mA, V CE = 10V 


TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz) 


Small Signal Input 
Resistance vs Collector 
Current 


Small Signal Output 
Conductance vs Collector 
Current 


Small Signal Current Gain 
vs Collector Current 


Small Signal Voltage 
Feedback Ratio vs 
Collector Current 




10 50 

l c - COLLECTOR CURRENT (mA) 
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Process 14 


i/WA National 
SCM Semiconductor 



Process 14 NPN Medium Power 


DESCRIPTION 

Process 14 is a nonoverlay double diffused silicon 
epitaxial device. Complement to Process 67. 


APPLICATION 

This device was designed for general purpose audio 
amplifier applications at collector currents to 
500 mA. 


PRINCIPAL DEVICE TYPES 


TO-39 

TO-92 


BFY50 

MPS6560 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

— 

UNITS 

NOTES 

C 0 b 

< 

o 

CO 

II 

o 

< 


8 

10 

PF 


Cjb 

V EB = 0.5V 


55 

65 

pF 


hfe 

l c = 50 mA, V CE = 10V, f = 20 MHz 

5 

10 




h F E 

l c = 0.1mA, V CE = 1V 

20 

60 




h FE 

l c = 1 mA, V C e = 1V 

20 

80 




hpE 

l c = 10 mA, V CE - IV 

20 

100 

400 



h FE 

l c = 150 mA, V CE = IV 

45 

160 

300 



hFE 

l c = 500 mA, V C e = 1V 

20 

70 




V CE(SAT) 

1 q — 10 mA, 1 g — 1 mA 


0.04 

0.10 

V 


V CE(SAT) 

Iq = 150 mA, l B “ 10 mA 


0.10 

0.15 

V 


V BE(SAT) 

1 q — 10 mA, 1 b ~ 1 mA 


0.70 

0.90 

V 


VbE(SAT) 

Iq = 150 mA, lg = 10 mA 


0.80 

1.0 

V 


BVcEO 

l c = 1mA 

40 

50 

60 

V 


BV CB q 

l c = 100 juA 

80 



V 


BV EB o 

l E = 10 /uA 

7 



V 


•CBO 

o 

CO 

II 

CQ 

o 

> 



50 

nA 


•ebo 

V eb =3 



50 

nA 
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Process 14 


DC Pulse Current Gain 
vs Collector Current 



0.1 1 10 100 Ik 10k 

l c - COLLECTOR CURRENT (mA) 


Maximum Power 

Base-Emitter On Voltage Dissipation vs 

vs Collector Current Ambient Temperature 



*One square inch of copper run 


1 

Z 

o 

2 

3 


Maximum Power 
Dissipation vs Case 
Temperature 



0 50 100 150 200 

T c - CASE TEMPERATURE (°C) 


Safe Operating Area TO-39 
With "Wake Field” Type 
296-4 Heat Sink 



V CE ~ COLLECTOR EMITTER VOLTAGE (V) 


S > 


Collector-Emitter 
Saturation Voltage vs 



0.1 1 10 100 Ik 10k 

l c - COLLECTOR CURRENT (mA) 


Base-Emitter Saturation 
Voltage vs Collector 



0.1 1 10 100 Ik 10k 

l c - COLLECTOR CURRENT (mA) 


Capacitance vs Reverse 
Bias Voltage 



0.1 1 10 50 

REVERSE BIAS VOLTAGE (V) 


Collector-Base Diode Reverse 
Current vs Temperature 



0 25 50 75 100 125 

Tj - JUNCTION TEMPERATURE (°C) 


Small Signal Current Gain 
At 20 MHz vs Collector 
Current 



1 10 100 500 

l c - COLLECTOR CURRENT (mA) 


Input Admittance 



0.1 1.0 10 100 
l c - COLLECTOR CURRENT (mA) 



0.1 1.0 10 100 
l c - COLLECTOR CURRENT (mA) 


Voltage Feedback Ratio 


Output Admittance 


I 



0.1 1.0 10 100 
l c - COLLECTOR CURRENT (mA) 


1 

z 

< 

I 

< 

I 



0.1 1.0 10 100 
l c - COLLECTOR CURRENT (mA) 
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Process 16 


National 

Semiconductor 


Process 16 NPN High Voltage 


DESCRIPTION 

Process 16 is a nonoverlay, double diffused, 
epitaxial silicon device. 



APPLICATION 

This device was designed for general purpose high 
voltage amplifiers and gas discharge display driving. 


PRINCIPAL DEVICE TYPES 

TO-92 2N5551 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

' 

UNITS 

bv ceo 

l c = 1.0 mA 

100 

155 

180 

V 

b V cbo 

l c = 100/iA 

120 



V 

BVebo 

l E = 10/iA 

6 



V 

•cBO 

V cb = 120V 


0.5 

50 

nA 

•ebo 

V EB = 4.0V 


0.3 . 

50 

nA 

h F E 

l c = 1.0 mA, V CE = 5.0V 

50 

105 

300 


h FE 

l c = 10 mA, V CE = 5.0V 

50 

132 

300 


h FE 

l c = 50 mA, V CE = 5 0V 

20 

60 



VcE(SAT) 

l c = 10 mA, l B = 1.0 mA 


0.07 

0.15 

V 

VcE(SAT) 

1 c = 50 mA, l B = 5.0 mA 


0.12 

0.25 

V 

VbE(SAT) 

l c = 10 mA, l B = 1 .0 mA 


0.75 

1.0 

V 

VbE(SAT) 

l c = 50 mA, l B = 5 mA 


0.83 

1.2 

V 

f T 

l c = 10 mA, V CE = 10V, f = 100 MHz 

100 

220 

300 

MHz 

C 0 b 

v CB = iov 


2.67 

6.0 

PF 

C c b 

V CB = 10V 


2.53 

4.0 

pF 

c ib 

V EB = 0.5V 


17 

30 

pF 
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Process 16 


DC Pulse Current Gain 
vs Collector Current 



0.1 1.0 10 100 1,000 
l c - COLLECTOR CURRENT ImA) 


Maximum Power 
Dissipation vs 
Case Temperature 



0 50 100 150 200 


T c - CASE TEMPERATURE (°C) 

Collector-Emitter 
Breakdown Voltage With 
Resistance Between 
Emitter-Base 



0.1 1.0 10 100 1,000 


RESISTANCE (ktt) 


Base-Emitter on Voltage 
vs Collector Current 



0.1 1.0 10 100 1.000 
l c - COLLECTOR CURRENT (mA) 


Base-Emitter Saturation 
Voltage vs Collector Current 



1.0 10 100 1,000 
lc - COLLECTOR CURRENT (mA) 


Small Signal Current Gain 
vs Collector Current 



1 10 50 

l c - COLLECTOR CURRENT (mA) 


Contours of Constant 
Gain Bandwidth 
Product (f j) 



0.1 1.0 10 100 
»C - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs 



Collector-Emitter Saturation 
Voltage vs Collector Current 



Input and Output 
Capacitance vs Reverse 
Bias Voltage 



V CE - COLLECTOR VOLTAGE (V) 
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Process 19 



National 

Semiconductor 


Process 19 NPN Medium Power 

DESCRIPTION 



Process 19 is nonoverlay double diffused, gold 
doped, silicon epitaxial device. Complement to 
Process 63. 

APPLICATION 

These devices were designed for use as medium 
power amplifiers and switches requiring collector 
currents of 0.1 to 500 m A. 

PRINCIPAL DEVICE TYPES 

TO-92 PN2222 







Process 19 


DC Pulse Current Gain 
vs Collector Current 


Bass-Emitter On Voltage 
vs Collector Current 



0.1 1 10 100 Ik 


l c - COLLECTOR CURRENT (mA) 



1.0 10 100 1,000 
l c - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs 
Ambient Temperature 



*One square inch of copper run 


Maximum Power 
Dissipation vs 
Case Temperature 



T c - CASE TEMPERATURE (*« 


Emitter Transition and 
Output Capacitance vs 
Reverse Bias Voltage 



0.1 1.0 ID 50 

VOLTS 


Contours of Constant 
Gain Bandwidth 
Product (fj) 



Base-Emitter Saturation 
Voltage vs Collector 
Current 



1.0 10 100 1,000 
l c - COLLECTOR CURRENT (mA) 


Collector-Emitter Saturation 
Voltage vs Collector 
Current 



lc - COLLECTOR CURRENT (mA) 
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Process 20 


National 

Semiconductor 


Process 20 NPN Medium Power 


DESCRIPTION 



Process 20 is nonoverlay double diffused, gold 
doped, silicon epitaxial device. Complement to 
Process 63. 

APPLICATION 

These devices were designed for use as medium 
power amplifiers and switches requiring collector 
currents of 0.1 to 500 mA. 

PRINCIPAL DEVICE TYPES 

TO-5 2N2219A 

TO- 18 2N2222A 

TO -92 MPS3642 

TO-105 2N3643 

TO-106 2N4141 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

^on 

l c = 1 50 mA, I B1 = 15 mA 


25 

35 

ns 


^off 

l c = 150 mA, l B2 - 15 mA 


200 

285 

ns 


e 

l c = 20 mA, V CE = 20V, f = 100 MHz 

2.5 

3.5 




C cb 

V CB = 10V 


3.0 

6.0 

pF 


C-,b 

V EB = 0.5V 


19 

25 

pF 


NF (spot) 

l c = 100 mA, V ce = 10V 

R s = 1 kft, f = 1 kHz, PBW = 200 Hz 


1.2 

4.0 

dB 


h F E 

l c = 100 pA, V CE = 10V 

30 

100 




h FE 

l c = 1 mA, V CE = 10V 

40 

195 




h FE 

l c = 10 mA, V CE = 10V 

50 

240 

500 



h FE 

l c = 150 mA, V CE = 10V 

50 

180 

500 



hFE 

l c = 500 mA, V CE -10V 

30 

90 




hpE 

l c = 1A, V CE = 10V 

15 

30 




V CE(SAT) 

1 q — 100 mA, 1 B = 10 mA 


0.12 

0.50 

V 


V CE(SAT) 

l c = 500 mA, l B = 50 mA 


0.35 

1.0 

V 


V BE(SAT) 

l c = 100 mA, l B = 10 mA 


0.90 

1.2 

V 


V BE(SAT) 

l c = 500 mA, l B = 50 mA 


1.00 

1.5 

V 


BVceo 

l c = 10 mA 

40 



V 


BVqbo 

l c = 100 aiA 

70 



V 


BVebo 

I e = 10mA 

6 



V 


•cBO 

V cb = 60V 



50 

nA 


1 E BO 

V eb =3V 



50 

nA 
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DC Pulse Current Gain vs 
Collector Current 
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Dissipation vs 
Ambient Temperature 
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TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz) 
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NPN High Speed Switch 

DESCRIPTION 

Process 21 is an overlay, double diffused, gold 
doped silicon epitaxial device. Complement to 
Process 65. 

APPLICATION 

This device was designed for high speed saturated 
switching at collector currents of 10 to 100 mA. 

PRINCIPAL DEVICE TYPES 

TO-18 2N2369A 

TO-92 MPS2369 (EBC) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

ts 

1 B 1 = >B2 = lc = 10 mA 


7 

13 

ns 

Fig. 1 

ton 

1 c = 10 mA, 1 b i = 3 mA 


9 

12 

ns 

Fig. 2 

toff 

lc = 10 mA, 1 B2 = 1.50 mA 


10 

18 

ns 

Fig. 2 

hfe 

l c = 10 mA, V C e = 10V, f = 100 MHz 

5.0 

6.5 




Ccb 

V CB = 5V 


2.0 

4.0 

pF 

TO-18 

Ceb 

V EB = 0.5V 


4.0 

5.0 

PF 

TO-18 

h F E 

l c = 1 mA, V C e = IV 

30 

65 

150 



hFE 

l c = 10 mA, V C e = IV 

30 

70 

150 



h FE 

l c = 50 mA, V CE = 1V 

25 

55 

150 



hFE 

l c = 100 mA, V CE = IV 

20 

30 

150 



h FE 

l c = 10 mA, V CE = 0.35V 

30 

65 

150 

\ 


h FE 

l c = 30mA, V C e = 0.4V 

30 

60 

150 



VcE(SAT) 

lc = 10 mA, l B = 1 mA 


0.15 

0.2 

V 


V CE(SAT) 

lc = 100 mA, lg = 10 mA 


0.35 

0.5 

V 


VbE(SAT) 

lc = 10 mA, l g — 1 mA 


0.80 

0.85 

V 


V BE(SAT) 

l c = 100 mA, l B = 10 mA 


1.0 

1.5 

V 


BV CEO 

l c = 10 mA 

12 

15 

19 

V 


BVcbO 

l c = 10pA 

50 

55 

60 

V 


bv EBO 

1 E = 1 0 [i A 

4.5 



V 


•CBO 

V CB = 25V 



50 

nA 


•ebo 

V EB = 3 V 


1 

j 

50 

nA 
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Process 21 


Pulse DC Current Gain 
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Switching Times vs 
Collector Current 
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Process 21 


Average Propagation Delay 
Per Transistor vs Collector 
Voltage 
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Pulse Generator 
V, N Rise Time <1 ns 
Source Impedance = 50ft 
PW^300ns 
Duty Cycle <2% 




To Sampling Oscilloscope 
Input Impedance - 50ft 
Rise Time ^ 1 ns 


FIGURE 2. t on , t Q ff Measurement Circuit 
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WAVEFORM 1 I 
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I WAVEFORM 2 1 




Waveforms 1 and 2 Superimposed 


tp d = Average Propagation per Transistor 


FIGURE 3. Circuit For Measurement of Propagation Delay 
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Process 22 NPN Small Signal 


DESCRIPTION 

Process 22 is an overlay, double diffused, gold 
doped silicon epitaxial device. Complement to 
Process 64. 

APPLICATION 

This device was designed for high speed logic 
and core driver applications to 300 mA. 

PRINCIPAL DEVICE TYPES 


TO -52 
TO-92 


2N3013 

2N5772 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

t s 

1 q ~ 10 mA, Ig-j = 1 g2 = 1 0 mA 


12 

18 

ns 

Fig. 1 

^on 

Iq 300 mA, Iq"! ~ 1 Q 2 = 20 mA 


10 

18 

ns 

Fig. 2 

*off 

1 c = 300 mA, Ig-j = 1 g2 = 30 mA 


18 

30 

ns 


Cob 

V CB = 5V 


3.2 

5.0 

PF 

TO- 18 

Cob 

V eb = 0.5V 


6.2 

8.0 

pF 

TO- 18 

hf e 

l c = 30 mA, V CE = 10V, f = 100 MHz 

3.5 

7.0 

10 



h FE 

V C E = IV, 10 mA 

20 

50 

150 



hpE 

v ce = 1V, l c = 30 mA 

20 

50 

150 



h F E 

V C e = IV, l c = 100 mA 

20 

48 

150 



h FE 

Vqe = IV, Iq = 300 mA 

15 

30 

120 



h FE 

V CE = 0.4V, l c = 30 mA 

20 

50 

150 



h FE 

V CE = 0.5V, l c = 100 mA 

20 

50 

150 



V CE(SAT) 

l c = 30 mA, l B = 3 mA 


0.14 

0.20 

V 


VcE(SAT) 

1 q = 100 mA, lg = 10 mA 


0.20 

0.28 

V 


V CE(SAT) 

1 q = 300 mA, lg = 30 mA 


0.40 

0.50 

V 


V BE(SAT) 

lc == 30 mA, 1 g = 3 mA 


0.80 

0.95 

V 


V BE(SAT) 

1 q — 100 mA, 1 g = 10 mA 


0.92 

1.2 

V 


V BE(SAT) 

l c = 300 mA, l B = 30 mA 


1.1 

1.7 

V 


BV CBO 

l c = 100 juA 

40 

50 


V 


bv ceo 

l c = 10 mA 

15 

18 


V 


SYebo 

l E = IOOjuA 

5.0 

5.7 


V 


•cBO 

V CB = 20V 



50 

nA 


'ebo 

V EB = 3V 



50 

nA 
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DC Pulse Current Gain Base-Emitter On Voltage Base Saturation Voltage 

vs Collector Current vs Collector Current vs Collector Current 



l c - COLLECTOR CURRENT (mA) l c - COLLECTOR CURRENT (mA) l c - COLLECTOR CURRENT 1mA) 


Collector Saturation 
Voltage vs Collector 
Current 


Collector Reverse Current 
vs Reverse Bias Voltage 



Collector Reverse Current 
vs Ambient Temperature 



T a - AMBIENT TEMPERATURE ("0 



Input and Output 
Capacitance vs Reverse 
Bias Voltage 
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l c - COLLECTOR CURRENT (mA) 


Switching Times vs 
Collector Current 
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Process 22 


Storage Time vs Turn On 
and Turn Off Base Currents 


Storage Time vs Turn 
On and Turn Off Base 
Currents 


Storage Time vs Turn 
On and Turn Off Base 
Currents 



Fall Time vs Turn On and 
Turn Off Base Currents 


Fall Time vs Turn On and 
Turn Off Base Currents 


Fall Time vs Turn On and 
Turn Off Base Currents 
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I B1 - TURN ON BASE CURRENT (rnA) 



<bi - TURN ON BASE CURRENT (mA) 
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Emitter Off Voltage and 
Turn On Base Current 


Rise Time vs Collector 
and Turn On Base 
Currents 
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Process 22 


Switching Times vs 
Ambient Temperature 


I B1 *30 mA, Ib 2 *-30 mA ' 

V, V 8E , 0) .-O.BV.V cc «t5V 


T A - AMBIENT TEMPERATURE (°C) 


Maximum Power 
Dissipation vs 
Ambient Temperature 


SO 100 150 200 

T A - AMBIENT TEMPERATURE <°C) 


Maximum Power 
Dissipation vs 
Case Temperature : 



50 100 150 200 

T c - CASE TEMPERATURE fC) 


3V B8 “-3.0V Ov cc *+10V 


‘ OlpF SlK12 3 uF S 33H 0.05 uf 


Pulse Width >240 1 
t,, t, < 1.0 ns 
l m - 5W2 


I To Sampling Scope 
Rise Time <1.0 ns 
Input Z * 100 KS2 


FIGURE 1. t on , t 0 ff Test Circuit 


Pulse Generate! 

V IN Rise Time < Ins 
Source Impedance = 5012 
PW >303 ns 
Duty Cycle <214 



To Sampling Oscilloscope 
Z, N * ICO Kft 
Rise Time <1 ns 


FIGURE 2. Charge Storage Time Measurement Circuit 
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Process 23 NPN Small Signal 


DESCRIPTION 

Process 23 is an overlay, double diffused gold 
doped silicon epitaxial device. Complement to 
Process 66. 

APPLICATION 

This device is designed as general purpose amplifier 
and switch. The useful dynamic range extends to 
100 mA as a switch and to 100 MHz £s an 
amplifier. 

PRINCIPAL DEVICE TYPES 

TO-18 NS3904 

TO-92 2N3904 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

ton 

1 q = 1 0 mA, 1 b i = 1 mA 


30 

70 

ns 

Fig. 1 

toff 

lc = 10 mA, 1 b2 ~ 1 mA 


150 

250 

ns 

Fig. 2 

n 

o 

O 

V C b = 5V,f = 1 MHz 


2.7 

4.0 

PF 

TO-18 

c ib 

V EB ~ 0.5V, f = 1 MHz 


5.5 

8.0 

pF 

TO-18 

NF 

V C e =5V, l c = 100 ^A, R s = 1 k£l, 

P BW = 15.7 kHz 


2.0 

5.0 

dB 


hfe 

l c = 10 mA, V CE = 20V, f = 100 MHz 

2.0 

5.0 

7.0 



h F E 

l c = IOOjuA, V CE = 5V 

40 

100 

300 



h F E 

lc = 1 mA, Vqe = 5V 

70 

150 

300 



hp E 

l c = 10mA, V CE = 5V 

50 

150 

350 



h FE 

l c = 50 mA, V C e =5V 

30 

120 

200 



h FE 

l c = 100 mA, V C e = 5V 

20 

50 

100 



V CE(SAT) 

lc = 10 mA, l B = 1 mA 


0.07 

0.10 

V 


V BE(SAT) 

lc = 10 mA, l B = 1 mA 


0.70 

0.80 

V 


V CE(SAT) 

l c = 50 mA, l B = 5 mA 


0.10 

0.15 

V 


V BE(SAT) 

lc = 50 mA, l B = 5 mA 


0.75 

0.85 

V 


BVcbO 

1 C = 1 0 pA 

60 

90 

120 

V 


, BVceO 

lc = 1 mA 

30 

40 

50 

V 


BVebo 

l c = 10/uA 

6.0 


8.0 

V 


! CBO 

V CB = 25V 



50 

nA 


*EBO 

V EB = 4V 



50 

nA 
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(0.457) 
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Process 23 


Pulsed DC Current Gain 
vs Collector Current 


Base-Emitter On Voltage 
vs Collector Current 


Maximum Power 
Dissipation vs 
Ambient Temperature 


l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


T a - AMBIENT TEMPERATURE (°C) 
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Current Gain 


h PARAMETERS (V CE = 10 V DC , f = 1 .0 kHz, T A = 25°C) 

Output Admittance Input Impedance 


Process 23 


Voltage Feedback Ratio 
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Turn On Time 
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l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


TRANSIENT CHARACTERISTICS (-Tj = 25°C - Tj = 125°C) 


h~ 



1 0 < t, < 500 M* — H *1 
DUTY CYCLE * 2% r 




FIGURE 1. Delay and Rise Time Equivalent Test Circuit 


FIGURE 2. Storage and Fall Time Equivalent Test Circuit 



6-41 


Process 23 







Process 25 


National 

Semiconductor 


Process 25 NPN Memory Driver 



DESCRIPTION 

Process 25 is an overlay double diffused,- gold 
doped silicon epitaxial device. Complement to 
Process 70. 

APPLICATION 

This device was designed for high speed core driver 
applications. 

PRINCIPAL DEVICE TYPES 


TO-18 

TQ-39 

TO-92+ 


2N4014 

2N3725 

TN3725 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

*on 

lc = 500 mA, l B i =50 mA 


12 

35 

ns 

Fig. 1 

toff 

lc = 500 mA, l B 2 = 50 mA 


50 

60 

ns 

Fig. 1 

hfe 

l c = 50 mA, V CE = 10V, f = 100 MHz 

2.5 

4.25 




^cb 

V CB = 10V 


5.5 

10 

pF 


Ceb 

V EB = 0.5V 


45 

55 

pF 


hfe 

l c = 10 mA, V C e = IV 

40 

60 

120 



hfe 

l c = 100 mA, V CE = IV 

45 

90 

150 



hfe 

l c = 300 mA, V C e = IV 

35 

65 

120 



hfe 

l c = 500 mA, V C e = IV 

25 

50 

100 



hfe 

l c = 800 mA, V C e = IV 

20 

28 

40 



hfe 

o 

it 

> 

< 

o 

m 

ii 

< 

15 

25 

35 



hfe 

l c = 800 mA, V C e = 2V 

25 

38 

60 



hfe 

l C = 1A, V CE = 5V , 

25 

40 

60 



V CE(SAT) 

lc = 10 mA, l B = 1 mA 


0.155 

0.20 

V 


VCE(SAT) 

l c = 100 mA, l B = 10 mA 


0.155 

0.20 

V 


V CE(SAT) 

lc - 300 mA, l B = 30 mA 


0.240 

0.40 

V 


V CE(SAT) 

l c = 500 mA, l B = 50 mA 


0.350 

0.50 

V 


V CE(SAT) 

lc = 800 mA, 80 mA 


0.50 

0.80 

V 


V CE(SAT) 

l c = 1 A, ! b = 100 mA 


0.70 

1.20 

V 


V BE(SAT) 

lc = 10 mA, l B = 1 mA 


0.66 

0.70 

V 


VbE(SAT) 

lc = 100 mA, l B = 10 mA 


0.77 

0.85 

V 


V BE(SAT) 

lc = 300 mA, l B = 30 mA 


0.88 

1.20 

V 


Vbeisat) 

lc = 500 mA, l B = 50 mA 


0.95 

1.20 



V BE(SAT) 

l c = 800 mA, l B = 80 mA 


. 1.10 

1.50 

V 


V BE(SAT) 

l c = 1A, l B = 100 mA 


1.18 

1.70 

V 


BV CEO 

lc = 10 mA 

40 

45 

50 

V 


BVcbo 

l c = 100/uA 

80 

100 

130 

V 


BV EBO 

l c = 10juA 

6.0 



V 


■CBO 

V CB = 40V 



1.0 

HA 


'eBO 

V EB = 4V 



1.0 

ka 
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! c - COLLECTOR CURRENT (mA) 


Collector Saturation 
Voltage vs Collector 
Current 
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T c - CASE TEMPERATURE (°C) 


l c - COLLECTOR CURRENT (mA) 


Collector Cutoff Current 
vs Reverse Bias Voltage 


KMmmumml 
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Process 25 


Switching Times vs 
Collector Current 
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Base Currents 
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Turn Off Base Currents 



0 10 20 30 40 50 

I B1 - TURN ON BASE CURRENT (mA) 


Delay Time vs Turn On 
Base Current and Reverse 
Base Emitter Voltage 



20 30 40 50 60 70 80 90100 

l B i - TURN ON BASE CURRENT (mA) 


Storage Time vs Turn 
On and Turn Off Base 
Currents 



0 50 100 150 200 

l B , - TURN ON BASE CURRENT (mA) 


Fall Time vs Turn On and 
Turn Off Base Currents 



0 50 100 150 200 

l B i - TURN-ON BASE CURRENT (mA) 


SWITCHING TIME TEST CIRCUIT 



FIGURE 1. Iq ~ 500 mA, I31 ~ 50 mA, I32 ^ -50 mA 


Process 25 


Rise Time vs Collector and 
Turn On Base Currents 



50 100 200 300 400500 

' l c - COLLECTOR CURRENT (mA) 


Storage Time vs Turn 
On arid Turn Off Base 
Currents 



0 100 200 300 

l B i - TURN ON BASE CURRENT (mA) 


Fall Time vs Turn On and 
Turn Off Base Currents 



0 100 200 300 

I B1 - TURN ON BASE CURRENT (mA) 
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SI 


National 

Semiconductor 


Process 27 NPN Small Signal 



DESCRIPTION 

Process 27 is a nonoverlay, double diffused, 
silicon epitaxial device. Complement to Process 69. 

APPLICATION 

This device is designed for general purpose am- 
plifier and switch applications, useful from audio 
to RF frequencies. 

PRINCIPAL DEVICE TYPES 

TO-18 2N915 

TO-92 MPSA20 (EBC) 


PARAMETER 


NF (wide band) 
NF (spot) 


VcE(SAT) 

VbE(SAT) 

BVcbo 

bv C eo 

BV E bo 

•CBO 

*EBO 


TEST CONDITIONS 

V C e = 5, l c = 100 mA, f BW = 15.7 kHz 

V ce = 5V, l c = IOOjuA, f = 1 kHz 
R s = 1k 

V C b = 10V, f = 1 MHz 

V C b = 10V, f = 1 MHz 

V EB = 0.50V, f= 1 MHz 

V CE = 10V, l c = 10 mA 

V C e = 10V, l c = 10 mA, l B i = 1 mA 

V C e = 10V, l c = 10 mA, I b2 = 1 mA 

V C e = 10V, l c = 100 /iA 

V C e = 10V, l c = 1mA 

V CE = 10V, l c = 10 mA 

V C E = 10V, l c = 50 mA 

lc = 10 mA, l B = 1 mA 

lc = 10 mA, l B = 1 mA 

l c = 100 pA 

1C = 10 mA 

l E = 10 [i A 

V CB = 40 
V EB = 4.0 


TYP 

MAX 

UNITS 

NOTES 

1.5 


dB 


1.5 

3.0 

dB 


2.0 

2.5 

PF 

TO-18 

2.5 

3.0 

PF 

TO-18 

5.5 

7.0 

PF 

TO-18 

500 


MHz 



40 

600 

115 

150 

185 

130 

0.055 

0.770 

70 


Process 27 





Process 27 



l c - COLLECTOR CURRENT (mA) 

l c - COLLECTOR CURRENT (mA) 

T A - AMBIENT TEMPERATURE (“« 

T c - CASE TEMPERATURE CO 

Collector-Emitter 




Saturation Voltage vs 


Small Signal Current Gain 

Small Signal Current Gain 

Collector Current 

Rb'Cc vs Collector Current 

vs Collector Current 

vs Frequency 



i 

in 

mi 

i 

i 

i 

mi 

ns 

mu 

i 

in 

mu 

i 

1111 

mu 

■ 

ill 1 




KSTiiMiTi 

■■■ II 

■■unai 

MIII1MI 

Hiiiuai 1 ■ 

Tmmmnmil 

IViVifilflflJ 

msfliinA 

iv/i 

fllff/i 

Hi 

■ 



COLLECTOR CURRENT ( m A) 


!===■= 

j== 

UJBCJjl 

\ussm 

M 



■IK 

■ 

Si 

■ 

SiiiB 

■ 

BS 

■ 

■HIM 

■ 

■1 


SBBi&h 


■■ 

SB 


■ 

■1 

Mil 


l c - COLLECTOR CURRENT (mA) 

) c - COLLECTOR CURRENT (mA) 

l c - COLLECTOR CURRENT (mA) 

(-FREQUENCY (MHz) 

Base Saturation Voltage 
vs Collector Current 

to n And t Q ff vs Collector 
Current 

Switching Times vs 

Collector Current 

Noise Figure vs 
Frequency 


llllllllM 
lllllllllll 
liiiiiiiig 
lllltlll! I 
llllllllM 

Ikllllllll 

ssiisii . 


6-46 









Process 27 


TJ 

o 

o 

o 

0 ) 

w 

IO 



R s - SOURCE RESISTANCE (12) l c - COLLECTOR CURRENT (mA) 


COMMON EMITTER Y PARAMETERS 

Forward Transfer Reverse Transfer 

Input Admittance vs Output Admittance vs Admittance vs Admittance vs 

Collector Current Collector Current Collector Current Collector Current 



1.0 10 SO 1.0 10 50 1.0 10 50 1.0 10 50 

l c - COLLECTOR CURRENT (mA) l c - COLLECTOR CURRENT (mA) | c -COLLECTOR CURRENT (mA) l c - COLLECTOR CURRENT (mA) 


COMMON EMITTER H PARAMETERS 


Small Signal Input Small Signal Output Small Signal Voltage 

Resistance vs Collector Conductance vs Small Signal Current Gain Feedback Ratio vs 

Current Collector Current vs Collector Current Collector Current 
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Process 29 



National 

Semiconductor 


Process 29 NPN HF Amp 

DESCRIPTION 


0.012 

(0.3048) 



Process 29 is an overlay double diffused, silicon 
epitaxial device. 

APPLICATION 

This device was designed for use in high frequency 
receiver front end designs requiring good NF from 
low driving R s . 

PRINCIPAL DEVICE TYPES 

TO-92-MPS 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 


BVCEO 

1C = 1 mA 

80 



V 

BVcbO 

IC=100mA 

80 



V 

BVebO 

lE = 100/iA 

4.0 



V 

•CBO 

V C B = 60V 



50 

nA 

lEBO 

V E B = 3.0V 



50 

nA 

hfe 

VcE= 10V, l C = 1.5 mA 

30 

70 

150 


VCE(SAT) 

Ic = 10 mA, Ib = 1 mA 


0.12 

0.25 

V 

ft 

VcE= 10V, lc= 1.5 mA f = 100 MHz - 

80 

180 


MHz 

Ccb 

> 

o 

ii 

CD 

CJ 

> 


1.0 

1.6 

PF 

hoe 

IC= 1.5 mA, Vqe = 10V, f = 1.0 kHz 


2.0 

5.0 

jumho 

NF 

IC= 1.5 mA, Vce = 10V, R s = 50fi, f = 1.0 MHz 


1.7 

2.0 

dB 
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VcE = 10V, T/\ = 25° C unless otherwise noted 


Normalized DC Current Gain 



0.1 0.2 0.5 1.0 2.0 5.0 10 

1C - COLLECTOR CURRENT (mAoc) 


Current Gain 



l c - COLLECTOR CURRENT (mA DC ) 


Output Admittance 



0.5 0.7 1.0 2.0 3.0 5.0 

l C - COLLECTOR CURRENT <tnA DC ) 


Process 29 


ON Voltages vs 
Collector Current 



0.1 0.2 0.5 1.0 2.0 5.0 10 


l c - COLLECTOR CURRENT (mA) 


Collector-Base Capacitance 
vs Voltage 



V CB - COLLECTOR-BASE VOLTAGE (V) 


Noise Figure 



0.05 0.1 0.3 0.5 1.0 3.0 5.0 

R S - SOURCE RESISTANCE (kn) 
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Process 35 



National 

Semiconductor 


NPN RF-HF Power Amplifier 



0.008 

(0.203) 


DESCRIPTION 

Process 35 is a double diffused silicon epitaxial 
device. 

APPLICATION 

This device is designed for use in the output stage 
of 4W AM Citizens Band (27 MHz) transmitters 
with capabilities to withstand infinite VSWR at 
rated output. 

PRINCIPAL DEVICE TYPES 

TO-39 MRF8004 

TO- 126 MRF472 

TO-220 2SC1678 



TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

P OUT 

f = 27 MHz, l c (Avg) = 415 mA, (Figure 1 ) 

3.0 

3.5 



V 

V C c = 12V, P in =0.4W 

60 

70 



hfe 

l c = 100 mA, V CE = 5V, f = 20 MHz 

6.0 

12 



Cob 

V CB = 10V 


25 

35 

pF 

Hfe 

l c = 100 mA, V CE = IV 

30 

70 

150 


V CES 

l c = 1.0A, l B = 100 mA 


0.2 

0.5 

V 

BV C er 

1 c = 1 mA, R be = 1 0£2 

65 



V 

bv ebo 

l E = 100 /iA 

3 



V 

*CBO 

V CB = 40V 



10 

juA 

^ CEO 

V CE = 40V 



100 

ma 

1 EBO 

V EB = 2.0V 



10 

juA 

SOA 

V CE = 30V, t = 1 sec 

500 



mA 


Safe Operating Area Curve 


Safe Operating Area Curve 



V CE - COLLECTOR-EMITTER VOLTAGE (V) 


V CE - COLLECTOR EMITTER VOLTAGE (V) 
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Base-Emitter Saturation 
Voltage vs Collector 
Current 


DC Current Gain vs 
Collector Current 


Collector- Emitter 
Saturation Voltage vs 
Collector Current 



Process 35 


I C vs V CE 



V CE - COLLECTOR EMITTER VOLTAGE (V) 


Contours of Constant 
Gain Bandwidth 
Product (f t ) 



l c - COLLECTOR CURRENT <mA) 



0.01 0.03 0.05 0.1 0.3 0.5 1.0 

l c - COLLECTOR CURRENT (A) 



0 0.2 0.4 0.6 0.8 1.0 

P, N - POWER IN (W) 


Maximum Power 
Dissipation vs 
Case Temperature 



0 50 100 150 200 250 

T c - CASE TEMPERATURE ( C) 



Cl, C2 = 9.0-180 pF ARC0 4B3 
C3, C4 = 5.0-80 pF ARC0 402 
C5 - 0.01 nF Disc 
C6 3 0.1 aF Oise 

RFC 1 4 turns No. 32 enameled wire wound on Indiana General Bead No. 57-1692 
RFC 2 15 pH choke, J.W. Miller #4624 
LI - 0.22 pH molded choke 
L2 - 1 pH molded choke 



FIGURE 1. 27 MHz Test Circuit 
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National 

Semiconductor 


Process 36 NPN High Voltage Power 


DESCRIPTION 



Process 36 a non-overlay double-diffused silicon epitaxial 
device. 

APPLICATION 

This device is designed for use in horizontal driver, 
class A off-line amplifier and off-line switching applica- 
tions. 

PRINCIPAL DEVICE TYPES 

2N5655 MJE340 MJE343 
2N5656 MJE341 MJE344 

2N5657 MJE342 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv C eo 

ICE = 1 mA* 

200 

300 


V 

BVcbO 

ICB = 100 juA 

225 

325 


V 

BVebO 

1 EB = 10mA 

6 



V 

■CEO 

Vce = 200V 



50 

JUA 

•CBO 

V C B = 225 V 



1 

pA 

'EBO 

V E B = 5V 



1 

juA 


IC=50mA, V CE = 10V" 

25 

190 



Hfe 

lc= 100 mA, Vce = 10V* 

30 

200 

300 


l C = 250 mA, V C E= 10V* 

15 

60 




l C = 500 mA, V C e= 10V* 

10 

25 



VCE(SAT) 

IC= 100 mA, 1 b — / 1 0 mA* 


0.08 

0.5 

V 

VCE(SAT) 

IC= 500 mA, Ib= 100 mA* 


0.175 

0.5 

V 

^BE(SAT) 

IC= 500 mA, l B = 100 mA* 


0.9 

1.2 

V 

VbE(ON) 

l C = 100 mA, Vce= 10V* 


0.7 

1.0 

V 

ft 

lC = 50 mA, Vc E = 10V, f = 20 MHz 

10 

60 


MHz 

Cob 

V C B= 10V 

i 


15 

pF 

Cjb 

V BE = 0.5V 



125 

pF 

'SB 

Vce = 100V, T = 1 second 

200 



mA 


TO-126 



25 

W 

p D(MAX) 

TO-202 



15 

W 

^jc 

TO-126 



5.0 

°C/W 

TO-202 



8.33 

°c/w 

^jA 

TO-202 



69.4 

°c/w 


*Pulse test, pulse width = 300 ms 
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Process 37 


National 

Semiconductor 


Process 37 NPN Medium Power 



DESCRIPTION 

Process 37 is a double diffused silicon epitaxial 
planar device. Complement to Process 77. 

APPLICATION 

This device was designed for general purpose 
medium power amplifiers and switching circuits 
that require collector currents to 1 A. 


PARAMETER 


TEST CONDITIONS 


Vbe(sat) 

fr, 


= 500 mA, V CE = IV 
= 1 A, l B = 0.1 A 

: 1A ' ! b = 0.1 A 
= 100 mA, V CE = 10V 


PRINCIPAL DEVICE TYPES 


TO-202 (Package 35) 92 PLUS (Package 91 ) 


NSD102 

NSD103 

NSDU01 

NSDU01A 


92PU01 

92PU01A 

TO-126 (Package 38) 


TO-202 (Package 36) 

D42C1 

D42C2 

D42C3 

D42C4 

D42C5 

D42C6 

NSE180 

92 PLUS (Package 90) 

92PE37A 

BD373A 


Power Dissipation 

vs Case Temperature TO-126 



25 50 75 100 125 150 

T C - CASE TEMPERATURE (°C) 


Maximum Power Dissipation 
vs Ambient Temperature 



T a - AMBIENT TEMPERATURE (°C) 

*One square inch of copper run 
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Process 37 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON" 
Voltage vs Collector 
Current 


V C£ = IV 1-40 0 
Vc £ '= IOV (-40 0 
1 | V*ce “ IV (25‘ C) 

V C £ = 10V (25 C) ,-i+jTfts 




10 100 Ik 

l c - COLLECTOR CURRENT ImA) 


: v CE = iov (25°c) -q-H- f 


- COLLECTOR CURRENT (mA) 


i]jj V CE = IV (125 O- 

K V ce - IOV (125 C) - 


c - COLLECTOR CURRENT (mA) 


Base-Emitter 
Saturation Voltage 
vs Collector Current 


Collector-Emitter 
Voltage vs Collector 
Current 


Gain Bandwidth 
Product vs Collector 
Current 


T c = 125°C 


10 100 
-COLLECTOR CURRENT (mA) 


M 

10 100 Ik 

- COLLECTOR CURRENT (mA) 



-COLLECTOR CURRENT (mA) 


Collector-Base Capacitance 
vs Collector-Base Voltage 


iiiiiiii 

1111 

llllllll 

III! 

niiiiiii 

mi 

Ksiiiiii 


iiiiuii 

■■ 

■■ 

nn 


n 

n 

1 lllllllllll 

lU 


Safe Operating Area 
TO-202 



Maximum Power Dissipation 
vs Ambient Temperature 
(TO-202) 



50 75 100 125 150 

AMBIENT TEMPERATURE (°C) 
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Process 38 



National 

Semiconductor 


Process 38 NPN Medium Power 


0.031 

"(0.787) 



DESCRIPTION 

Process 38 is a double diffused silicon epitaxial 
planar device. Complement to Process 78. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv ceo 

l c = 10 mA 

45 


80 

V 

bv cbo 

l c = IOOjuA 

90 


160 

V 

bv ebo 

l E = IOOjuA 

5 

7 


V 

Icbo 

v CB = bv ceo 


50 

500 

nA 

*EBO 

< 

m 

DO 

II 

or 

< 


0.1 


juA 

h FE 

l c = 100 mA, V CE = IV 

150 


500 


VcE(SAT) 

l c = 500 mA, l B = 50 mA 



0.5 

V 

VbE(SAT) 

l c = 500 mA, l B = 50 mA 


0.8 

1.4 

V 

f T 

l c = 100 mA, V CE = 10V 


250 


MHz 

Cqbo 

V CB = 10V 



15 

PF 


PRINCIPAL DEVICE TYPES 


TO-202 (Package 35) 

92 PLUS (Package 91) 

NSDU05 

92PU05 

NSD6178 

BD371B 

NSD6179 

BD371C 

TO-202 (Package 36) 

TO-126 (Package 38) 

D42C7 

D42C8 

D42C9 

NSE181 

92 PLUS (Package 90) 

92PE37B 

BD373B 

BD373C 

BD137 


Power Dissipation 

vs Case Temperature TO-126 



0 25 50 75 100 125 150 

TC - CASE TEMPERATURE (°C) 


Maximum Power Dissipation 
vs Ambient Temperature 



T a - AMBIENT TEMPERATURE (°C) 


*One square inch of copper run 
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Process 38 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON" 
Voltage vs Collector 
Current 





_]V CE 

iv (— 4o'c)l IJII 

V (-40°C) | jVT| 
0(25°CnVlft 
(Z^C)+^s^j 



v ce = 10 



Vce = 



V C e = IV 


--- 

■ =£; 

1 JSrJ jf 

- 



I 1 

~ 


,3^:: 

V CE =1VI 

ffiw/At 



i,||V ee =10V(125-C) lIHllll 



1_ .. 

I II 






1 10 100 Ik 


l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


Base-Emitter 
Saturation Voltage 
vs Collector Current 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 



l c - COLLECTOR CURRENT (mA) 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 


Collector-Base Capaci- 
tance vs Collector-Base 
Voltage 


Safe Operating Area 
TO-202 


Maximum Power Dissipation 
vs Ambient Temperature 
(TO-202) 
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Process 39 



National 

Semiconductor 



Process 39 NPN Medium Power 


DESCRIPTION 

Process 39 is a double diffused silicon epitaxial 
planar device. Complement to Process 79. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv ceo 

l c = 10 mA 

80 


110 

V 

BV CB o 

l c = IOOjuA 

160 


220 

V 

bv ebo 

l E = IOOjuA 

5 

7 


V 

*cbo 

V C b = bv ceo 


50 


nA 

*EBO 

V eb = 5V 


0.1 


juA 

h FE 

l c = 100 mA, V CE = IV 



350 


VcE(SAT) 

l c = 500 mA, l B = 50 mA 


0.2 

0.5 

V 

Vbe(sat) 

l c = 500 mA, 1 B = 50 mA 


0.95 

1.5 

V 

f T 

l c = 100 mA, V CE = 10V 


120 


MHz 

Cqbo 

V CB = 10V 



12 

pF 


PRINCIPAL DEVICE TYPES 

TO-202 (Package 35) 

NSD104 

NSD105 

NSD106 

NSDU06 

NSDU07 

92 PLUS (Package 90) 

92PE37C 

BD373D 

92 PLUS (Package 91) 

92PU06 

92PU07 

BD371D 

TO-126 (Package 38) 

BD139 


Power Dissipation vs Case 
Temperature TO-126 


Maximum Power Dissipation 
vs Ambient Temperature 



25 50 75 100 125 150 

Tc - CASE TEMPERATURE (° C) 



T a - AMBIENT TEMPERATURE (°C) 

*One square inch of copper run 
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Process 39 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON" 
Voltage vs Collector 
Current 




l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


Base-Emitter 
Saturation Voltage 
vs Collector Current 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 



I to 100 Ik 

l c - COLLECTOR CURRENT (mA) 



l c - COLLECTOR CURRENT (mA) 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 


Collector-Base Capaci- 
tance vs Collector-Base 
Voltage 



0 10 20 30 

V CB - COLLECTOR BASE VOLTAGE (V) 


Safe Operating Area 
TO-202 


1 



1 10 100 
V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Power Dissipation 
vs Ambient Temperature 
(TO-202) 



0 25 50 75 100 125 150 

T a - AMBIENT TEMPERATURE (°C) 
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Process 41 



National 

Semiconductor 


PrnrPQQ dl 

NPN AGC-UHF, Amp Mixer 



UHF (TO-72 and Micro Disc Only) VHF (TO-92 Only) 


DESCRIPTION 

Process 41 is an overlay double diffused, silicon 
device. 

APPLICATION 

This device was designed for use in extremely 
low noise UHF/VHF preamplifiers operated 
common-emitter or common base, and in UHF 
mixers. Exhibits forward AGC characteristics 
between 3-10 mA. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

NF 

f = 800 MHz, V CB = 10V, l c = 2 mA, 
Common Base, lY s 1 = Optimum 


5.5 


dB 

TO-72 

NF 

f = 800 MHz, V CB = 10V, l c = 2 mA, 
Common Base, lY s 1=10 ± iO mmhos 


7.0 

9.5 

dB 

TO-72 

Pg 

f = 800 MHz, V CB = 10V, l c = 2 mA, 
Common Base, R L = 50012 

7.5 

9.0 


dB 

TO-72 

NF 

f = 450 MHz, V CE = 10V, l c = 2 mA, 
Common-Emitter, R s = 7512 


2.0 


dB 

TO-72 

NF 

f = 200 MHz, V CB = 10V, l c = 3 mA, 
Common Base, R s = 10012 


2.5 

3.0 

dB 

Fig. 1 

Pg 

f = 200 MHz, V CB = 10V, l c = 3 mA, 
Common Base, R L = 1 k!2 

13 

16 


dB 

Fig. 1 

rb'Cc 

f = 79.8 MHz, V CB = 10V, l c = 3 mA, 


2.5 

5.0 

ps 

TO-72 

hfe 

f = 100 MHz, V CE = 10V, l c = 2 mA 

6.0 

7.5 




Ccb 

f= 1.0 MHz, V CB = 10V, l E = 0 


0.28 

0.35 

PF 

. TO-72 

^ce 

f= 1.0 MHz, V CE = 10V, l B =0 


0.12 

0.20 

PF 

TO-72 




0.19 

0.30 

pF 

TO-92 

h F E 

V CE = 10V, l c = 2mA 

30 

75 

200 



BVceo 

Iq = 1 mA 

30 



V 


B^cbo 

l c = 10 juA 

30 



V 


b V ebo 

l E = 1 A£A 

3.0 

4.0 


V 


•cBO 

Vcb = 20V 



100 

nA 


•ebo 

V eb = 2.5V 



50 

nA 



PRINCIPAL DEVICE TYPES 


TO-72 (Package 25) TO-92 (Package 75) 

BF180 MPSH08 

BF181 MPSH07 

BF200 
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Process 41 


DC Pulse Current Gain 
vs Collector Current 


Common Base Noise 
Figure vs Frequency @ 
Optimum Source IY g I 


Normalized Common 
Base Gain vs Emitter 
Current vs Operating 
Frequency 


Contours of Constant 
Gain Bandwidth 
Product (f f) 



0.01 0.1 1 10 
Ic-CqLLECTOB CURRENT (mA) 


— m 
V CB B 

-| E =2r 

1 1 1 1 1 1 II 1 

0V ( OPTIMUM IY S I 

nA ""MHz IN mmho — 

10 3 / 

50 6.5 ~t 

100 8 -jl / 

200 10.5 - /4 f 

500 18 - j4 

800 20 -|11i 


:===-,-4~ 




1 2 5 10 20 50 100200 500 1000 


(-FREQUENCY (MHz) 



l E - EMITTER CURRENT (mA) 



1 2 -I 7 10 

l c - COLLECTOR CURRENT (mA) 


COMMON BASE Y PARAMETERS VS FREQUENCY 


Input Admittance 
vs Frequency 



10 20 50 100 200 500 1000 

f- FREQUENCY (MHz) 


Reverse Transfer 



1- FREQUENCY (MHz) 


Forward Transfer 
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FIGURE 1. Common Base 200 MHz PG and NF Circuit 
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Process 42 


531 National 
jul Semiconductor 


Process 42 NPN RF Amp 



DESCRIPTION 

Process 42 is an overlay double diffused silicon 
epitaxial device. 

APPLICATION 

This device was designed for use in low noise 
UHF/VHF amplifiers with collector current in the 
100 /i A to 10 mA range in common emitter or 
common base mode of operation, and low fre- 
quency drift, high output UHF oscillators. 

PRINCIPAL DEVICE TYPES 

TO-72 2N5179 

TO-92 2SC535 (ECB), MPS-H10 (BEC) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

PG 

f = 450 MHz, V CE = 10V, l c = 2 mA 

10 

13 


dB 

Fig. 1 

NF 

f = 450 MHz, V CE = 10V, l c = 2 mA 

R g = 50C2 


3.0 , 

5.0 

dB 

Fig. 1 

p out 

f = 500 MHz, V CB = 15V, l E = 8 mA 

30 

50 


mW 

TO-92 

Fig. 3 

pg 

f = 200 MHz, V C e = 10V, l c =2mA 

22 

27 


dB 

Fig. 2 

NF 

f = 200 MHz, V C e = 10V, l c =2mA 

R s = 120S7 


2.0 

3.5 

dB 

Fig. 2 

h fe 

f = 100 MHz, V CE = 10V, l c =5mA 

6.0 

10.5 

15 



rb'Cc 

f = 79.8 MHz, V CE = 10V, l c =5mA 


3.5 

10 

ps 

TO-72 

Ccb 

f = 1.0 MHz, V CB = 10 V, | E =0 


0.4 

0.5 

PF 

TO-72 

Cce 

f = 1.0 MHz, V C e = 10 V, l B =0 


0.2 

0.3 

PF 

TO-72 

Ceb 

f = 1.0 MHz, V EB = 0.5V, l c =0 


0.8 

1.5 

PF 

j 

TO-72 

h Fe 

V C e = 10V, l c = 5mA 

30 

90 

200 

! 


^FE 

V CE = 6V, l c = 1 mA 

25 

75 


i 


VCE(SAT) 

lc = 10 mA, l B = 5 mA 


0.07 

0.2 

V 


BV ceo 

lc ~ 1 mA 

20 

30 

40 

V 


P^cbO 

l c = 100 juA 

35 



V 


bv ebo 

l E = 10 juA 

4.0 



V 


! cbo 

V CB = 30V 

! 


100 

nA 


•ebo 

V EB = 3V 



50 

nA 
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Process 42 


Maximum Power 
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Ambient Temperature 
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COMMON EMITTER Y PARAMETERS VS FREQUENCY 
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Process 42 


Output Admittance vs 
Frequency 





Cl. C2. C3, C7, Ct - 0,810 pF VARIABLE CAPACITOR 

C3 - PLASTIC TUBULAR TRIMMER CAPACITOR [ADJUSTED AND FIXED FOR A TRANSISTOR 
HAVING A TYPICAL VALUE OF C e „ (0.35 pF|l 
C4 - 200 pF BUTTON-TYPE FEEDTHROUGH CAPACITOR 
CS - 1000 pF FEEDTHROUGH CAPACITOR 
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FIGURE 1. Neutralized 450-MHz Gain and Noise Figure Circuit 
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FIGURE 2. Neutralized 200-MHz PF & NF Circuit 
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FIGURE 3. 500 MHz Oscillator Circuit 
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National 

Semiconductor 


ProrAQQ 

NPN VHF/UHF Oscillator 



DESCRIPTION 


Process 43 is an overlay double diffused, silicon 
epitaxial device. 

APPLICATION 

This device was designed for use as RF amplifiers, 
oscillators and multipliers with collector current 
in the 1 mA to 2 mA range. 

PRINCIPAL DEVICE TYPES 

TO-72 2N918 

TO-92 PN3563, PN5130 (EBC), 

2N3663 (ECB) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

— 

MAX 

UNITS 

NOTES 

G pe 

f = 200 MHz, l c = 5 mA, V CE = 10V 

15 

18 


dB 

Neutralized 

NF 

f = 60 MHz, l c = 1 mA, V CE = 10V 

R s = 200£2 


3.5 

5.0 

dB 


PO 

f = 500 MHz, l c = 8 mA, V CE = 15V 

20 

35 


mW 

Fig. 1 

PO 

f = 900 MHz, l c = 8 mA, V CE = 15V 

3.0 

8.0 


mW 


hfe 

l c = 5 mA, V CE = 10V, f = 100 MHz 

6.0 

9.0 




rb'Cc 

f = 79.8 MHz, V CE = 10V, l E = 8 mA 


10 

25 

ps 


C D bo 

V CB = 10V, l E =0 


1.2 

1.7 

PF 


C eb 

V EB = 0.5V, l c = 0 


1.4 

2.0 

pF 

TO-72 

h FE 

l c = 1 mA, V CE = IV 

25 

5 




hFE 

l c = 5mA, V CE = 10V 

40 

80 

200 



VcE(SAT) 

1 q ~ 10 mA, l B = 1 mA 


0.25 

0.40 

V 


VbE(SAT) 

1 q = 10 mA, 1 B = 1 mA 



0.95 

V 


BV ceo 

l c = 3 mA 

15 

20 

24 

V 


bv cbo 

l c = 100 juA 

30 



V 


BV ebo 

l E = 10/iA 

4.0 



V 


•cbo 

V cb = 15V 



50 

nA 


Iebo 

< 

o 

cn 

II 

CO 

< 



50 

nA 
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Process 43 


Pulsed DC Current Gain 
vs Collector Current 
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FIGURE 1. 500 MHz Oscillator Circuit 
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COMMON EMITTER Y PARAMETERS VS FREQUENCY 


Process 43 


Input Admittance vs 
Collector Current-Output 
Short Circuit 
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National 

Semiconductor 


Process 44 NPN AGC-RF Amp 



DESCRIPTION 

Process 44 is an overlay double diffused, silicon 
device. 

APPLICATION 

This device was designed for use as a low noise 
VHF amplifier with forward AGC capability. 

PRINCIPAL DEVICE TYPES 

TO-72 SE5020 

TO-92 MPS6568, MPS-H30 (BEC) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

NF 

f = 200 MHz, l c = 2 mA, V CE = 10V, 

R s = 50£2 


2.0 

3.3 

dB 

Fig. 1 

Pg 

f = 200 MHz, l c = 2 mA, V CE = 10V, 

R s = 50£2 

20 

24 


dB 

Fig. 1 

NF 

f = 45 MHz, l c =4 mA, V CE = 10V, 

R s = 50JT2 


3.0 

5.0 

dB 

Fig. 2 

Pg 

f = 45 MHz, l c = 4 mA, V CE = 10V, 

R s = 50£2 

23 

26 


dB 

Fig. 2 

AGC 

f = 200 MHz, V AGC at 30 dB Down 

4.0 

4.5 

5.0 

V 

Fig. 1 

AGC 

f = 45 MHz, V AGC at 30 dB Down 

4.3 

5.0 

5.6 

V 

Fig. 2 

C c b 

v CB = iov, l E =0 


0.35 

0.50 

PF 

TO-72 




0.45 

0.55 

PF 

TO-92 

hfe 

V CE = 10V, l c = 4mA,f = 100 MHz 

3.75 

5.5 

8.0 



h FE 

l c = 4mA, V CE =5V 

30 

70 

200 



v CE(SAT) 

l c = 10 mA, l B = 5 mA 


1.0 

2.0 

V 


V BE(SAT) 

l c = 10 mA, l B = 5 mA 


0.85 

0.95 

V 


bv ceo 

l c = 1 mA 

30 



V 


bv cbo 

l c = 100 juA 

30 



V 


bv ebo 

1 E = 1 0 jLl A 

4.0 



V 


•CBO 

V CB = 20V 



100 

nA 


•ebo 

V eb =3V 

N 


50 

nA 
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- COLLECTOR VOLTAGE (V) C c . _ COLLECTOR TO EMITTER CAPACITANCE (pF) 


Process 44 


Pulsed DC Current Gain 
vs Collector Current 



0.1 10 


l c - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs 



T A - AMBIENT TEMPERATURE (°C) 


Collector to Emitter 
Capacitance vs Collector 
to Emitter Voltage 



V CE - COLLECTOR TO EMITTER VOLTAGE (V) 


Contours of Constant Gain 
Bandwidth Product (fj) 



Base-Emitter On Voltage 

vs Collector Current Power Gain vs Frequency 



Collector Cutoff Current 
vs Ambient Temperature 



Collector to Base 
Capacitance vs Collector 
to Base Voltage 



0 4.0 B.O 12 16 20 


T a - AMBIENT TEMPERATURE <°C) 


V CB - COLLECTOR TO BASE VOLTAGE (V) 


Distribution of Collector 
to Emitter Capacitance 



PERCENTILE DISTRIBUTION (S) 


Distribution of Collector 
to Base Capacitance 



PERCENTILE DISTRIBUTION (X) 


Noise Figure vs Source 

Noise Figure and Source Resistance and Collector 

Resistance vs Frequency Current 




- COLLECTOR CURRENT (mA) 


f- FREQUENCY (MHi) 


l E - EMITTER CURRENT (mA) 
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Process 44 


Process 44 


COMMON EMITTER PERFORMANCE 


Power Gain and Noise 
Figure vs Automatic Gain 
Control Voltage 



0 1.0 2.0 3.0 4.0 S.0 8.0 

Vagc - AUTOMATIC GAIN CONTROL VOLTAGE IV) 


Power Gain and Noise 
Figure vs Collector 
Current 



2.0 4.0 8.0 8.0 10 12 

l c - COLLECTOR CURRENT (mA) 


Maximum Available Gain 
vs Collector Current 



2.0 4.0 6.0 8.0 10 12 

lc - COLLECTOR CURRENT (mA) 


Power Gain and Noise 
Figure vs Automatic 
Gain Control Voltage 



0 1.0 2.0 3.0 4.0 5.0 6.0 

oc - AUTOMATIC GAIN CONTROL VOLTAGE (V) 


Power Gain and Noise 
Figure vs Collector 
Current 


f >= 45 MHz (te« frs«re 2) 


-25 fH |NFl 


0 2.0 4.0 6.0 8.0 10 

l c - COLLECTOR CURRENT (mA) 


Maximum Available Gain 
vs Collector Current 



0 2.0 4.0 6.0 8.0 10 12 

l c - COLLECTOR CURRENT (mA) 



— i Ht -0 ”"""' 


lOBOpfJ £ 1 

non < _L 


T i : F err ft* tan indiene Gen. Corp- F-GMOj 
T 2 • 6 Turn* *1 8 Bub W»» 1 0 * 1 /4" l = 3/4" 


T,: 0 3 Toroid 4:1 R»tio J „ w - 
8T-PBI 2T-SEC j “ 


FIGURE 1. 200 MHz, AGC, Power Gain and 
Noise Figure Test Jig 


FIGURE 2. 45 MHz, AGC, Power Gain and 
Noise Figure Test Jig 
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Input Admittance vs 
Collector Current- 
Output Short Circuit 



a I ■ i c CL I — I — I — I — I — I — I 
0 2.0 4 0 6.0 8 0 10 12 


l c - COLLECTOR CURRENT (mA) 


Input Admittance vs 
Emitter Current- 
Output Short Circuit 



0 2.0 4.0 6.0 8.0 10 12 


l E - EMITTER CURRENT (mA) 


Input Admittance vs 
Collector Current- 
Output Short Circuit 



_ 100 i i i i i i i i t I I I -1 
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l c - COLLECTOR CURRENT (mA) 


Input Admittance vs 
Frequency - Output 
Short Circuit 
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I - FREQUENCY (MHz) 


COMMON EMITTER Y PARAMETERS VS FREQUENCY 


Process 44 


Reverse Transfer 
Admittance vs Collector 
Current-Input Short 



0 2.0 4.0 6.0 8.0 10 12 

l c - COLLECTOR CURRENT (mA) 


Forward Transfer 
Admittance vs Collector 
Current-Output Short 
Circuit 



0 2.0 4.0 6.0 8.0 10 12 

l c - COLLECTOR CURRENT (mA) 


Output Admittance vs 
Collector Current- 
Input Short Circuit 



0 2.0 4.0 6.0 8.0 10 12 

l c - COLLECTOR CURRENT (mA) 


Reverse Transfer 
Admittance vs Emitter 
Current-Input Short 



0 2.0 4.0 6.0 8.0 10 12 

l E - EMITTER CURRENT (mA) 


Forward Transfer 
Admittance vs Emitter 
Current-Output Short 



l E - EMITTER CURRENT (mA) 


Output Admittance vs 
Emitter Current - Input 
Short Circuit 
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l E - EMITTER CURRENT (mA) 


Reverse Transfer 
Admittance vs Collector 
Current-Input Short 
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l c - COLLECTOR CURRENT (mA) 


Forward Transfer 
Admittance vs Collector 
Current-Output Short 



lc- COLLECTOR CURRENT (mA) 


Output Admittance vs 
Collector Current - Input 
Short Circuit 



0 2.0 4.0 6.0 8.0 10 12 


l c -*■ COLLECTOR CURRENT (mA) 


Reverse Transfer 
Admittance vs Frequency 



f- FREQUENCY (MHz) 


Forward Transfer 
Admittance vs Frequency 



(-FREQUENCY (MHz) 


Output Admittance vs 
Frequency - Input 
Short Circuit 



1.0 5.0 10 50 100 500 1000 


(-FREQUENCY (MHz) 
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Process 44 


COMMON BASE Y PARAMETERS VS FREQUENCY 


Input Admittance vs 
Collector Current- 
Output Short Circuit 



0 2.0 4.0 6.0 6.0 10 

l c - COLLECTOR CURRENT (mA) 


Reverse Transadmittance 
vs Collector Current- 
Input Short Circuit 



Forward Transadmittance 
vs Collector Current- 
Output Short Circuit 



l c - COLLECTOR CURRENT (mA) 


Output Admittance vs 
Collector Current- 
Input Short Circuit 



0 2.0 4.0 6.0 8.0 10 

l c - COLLECTOR CURRENT (mA) 


Maximum Stable Gain 
vs Collector Current 
Common Base 
Configuration 



0 2.0 4.0 6.0 8.0 10 

l c - COLLECTOR CURRENT (mA) 


Common Base 
Configuration Stability 
Factor-k vs Collector 
Current 



0 2.0 4.0 6.0 8.0 10 


l c - COLLECTOR CURRENT (mA) 

2,„.-R.<Y,Y r ) 

Rollett stability factor "k" is defined as: R * 


Maximum Stable Gain vs 
Frequency Common 
Base Configuration 
45 

| 40 

< 

£ 35 

< 30 

I 25 
z 

S 20 
z 

o 15 

£ 

10 

10 20 50 100 200 500 1000 

f - FREQUENCY (MHz) 




T,— 3:1 Ratio No. 22 Bifilar on Micrometals Toroid, 
P/N T30-12 

R s =50n, R L =2.5 M2 
f bw = 8.0 MHz 


FIGURE 3. 200 MHz Common Base Power Gain, 
Noise Figure, Automatic Gain Control 
Test Circuit. 
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National 

Semiconductor 


Process 45 NPN AGC-IF Amp 



DESCRIPTION 


Process 45 is an overlay double diffused silicon 
device, with a Faraday shield diffusion. 

APPLICATION 

This device was designed for use as a forward AGC 
amplifier in IF amplifiers without neutralization. 

PRINCIPAL DEVICE TYPES 

TO-72 SE5055 (pkg 28) 

TO-92 MPS-H32 (BEC) 


PARAMETER 

Pg 

NF 

C re 

C re 

Vagc 


TEST CONDITIONS 

f = 45 MHz, V CE = 10V, l c = 3 mA, 
R g =< 50 n 

f = 45 MHz, V CE = 10V, l c = 3 mA, 
R g = 50£2 

v CB - iov, l E = 0 

V CB = 10V, l E = 0 

f = 45 MHz, V cc = 12V 
30 dB Gain Reduction 


MIN 


27.0 


TYP 

29.5 

2.8 

0.13 

0.20 

4.4 


MAX 


5.0 

0.22 

0.30 

5.0 


UNITS 

dB 

dB 

pF 

pF 

V 


Vagc 

l^fe 

h F E 

hFE 

V CE(SAT) 

V BE(SAT) 

BV C eo 

bv cbo 

b v ebo 

'cBO 

•ebo 


f = 45 MHz, V cc = 12V 
50 dB Gain Reduction 

V CE = 10V, l c = 2 mA, f = 100 MHz 
V CE = 10V, l c = 2 mA 
V CE = 10V, l c = 10 mA 
l c = 10 mA, l B = 5 mA 
1 c = 1 0 mA, l B = 5 mA 
I c = 1 mA 
l c = 100//A 
l E = 10 /Li A 

V CB = 20V 
V EB =3V 


3.0 

30 

18 


30 

30 

4.0 


6.8 

5.5 

80 

35 

1.0 

0.92 


8.0 

200 

2.0 

1.0 


V 


V 

V 

V 

V 

V 
nA 


NOTES 
Fig. 1 

Fig. 1 

TO-72 

TO-92 

Fig. 1 
Fig. 1 




100 

50 


nA 


Process 45 




-COLLECTOR-BASE CAP (pF) 


Process 45 


DC Current Gain vs 
Collector Current 
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Base-Emitter On Voltage 
vs Collector Current 



Maximum Power 
Dissipation vs 
Ambient Temperature 



l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


T a - AMBIENT TEMPERATURE (°C) 


Noise Figure vs Frequency 

s 1 1 1 mill iiiiw i ;m vc.-'ovi 


Collector Cutoff Current 
vs Ambient Temperature 


0.01 o.i i.o 10 100 

f- FREQUENCY (MHz) 


Collector Saturation 
Voltage vs Collector 
Current 


9 0 SO 100 150 200 

T a - AMBIENT TEMPERATURE (°C) , 



4.0 8.0 12 16 20 

l c - COLLECTOR CURRENT (mA) 


Base Saturation Voltage 
vs Collector Current 



4J 1.0 12 II 20 

l c - COLLECTOR CURRENT (mA) 


Distribution of Collector 
to Base Capacitance 



1.0 5.0 10 20 30 50 70 80 90 95 91 

PERCENTILE DISTRIBUTION (%) 


Collector-Base 
Capacitance vs Collector- 
Base Voltage 



0 2.0 4.0 1.0 8.0 10 

Vce’- COLLECTOR BASE VOLTAGE (V) 


Contours of Constant Gain 
Bandwidth Product (fj) 
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- COLLECTOR CURRENT (mA) 


6-74 






6-75 


Process 45 






Process 45 


COMMON EMITTER PERFORMANCE 


Process 45 


Maximum Available Gain 
vs Collector Current 
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vs Frequency 


10 20 30 40 50 100 200 
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vs Collector Current 
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Stability Factor* vs 
Collector Current 
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STABLE 

_ ^ Zl __ HTT v CE = iov 
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FIGURE 1. SE5055 45 MHz Gain, Noise Figure, AGC Circuit 
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Process 47 



National 

Semiconductor 


Process 47 NPN RF-IF Amp 



DESCRIPTION 

Process 47 is an overlay double diffused, silicon 
epitaxial device, with a Faraday shield diffusion. 

APPLICATION 

This device was designed for common-emitter 
low noise amplifier and mixer applications in the 
100 juA to 15 mA range to 300 MHz, and low 
frequency drift common-base VHF oscillator 
applications with high output levels for driving 
FET mixers. 

PRINCIPAL DEVICE TYPES 

TO-72 SE5035 

TO -92 ST5030B, MPSH24, MPSH1 1 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Pg 

f = 45 MHz, V CE = 10V, l c = 4 mA 

29 

33 


dB 

Fig. 1 

P(3 

f = 200 MHz, V CE = 10V, l c = 2 mA 

17 

19.5 


dB 

Unneutralized 
Fig. 3 ' 

NF 

f = 200 MHz, V CE = 10V, l c = 2 mA, 
R s = 50S2 


2.0 

4.0 

dB 

Fig. 3 

rb'Cc 

f = 79.8 MHz, V CB = 10V, l E = 5 mA 


6.5 

15.0 

ps 


hfe 

f = 100 MHz, V CE = 15V, l c = 7 mA 

6 

10 




Cjb 

V EB =0.5V, l c =0 


2.0 

3.0 

PF 

TO-92 

C c b 

V CB = 10V, l E =0 

0.25 

0.33 

0.40 

pF 

TO-92 

9oe 

f = 45 MHz, V CE = 1 5V, l c = 7 mA 



125 

jumho 


roep 

f = 10.7 MHz, V CE = 10V, l c = 2 mA 

100k 



f l 


h FE 

V CE = 15V, l c =7mA 

40 

100 

200 



V CE(SAT) 

1 £ = 20 mA, lg = 1 mA 


0.3 

1.0 

V 


V BE(SAT) 

l c = 10 mA, l B = 5 mA 


0.85 

0.92 

V 


bv ceo 

l c = 10 mA 

20 

30 


V 


BVcbo 

l c = 100 iiA 

35 

45 


V 


BV ebo 

l E = 10 {J.A 

4.0 



V 


•cBO 

V CB = 30V 


1 

50 

nA 


*EBO 

> 

CO 

II 

CQ 

UJ 

> 



50 

nA 
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Process 47 

DC Pulse Current Gain 
vs Collector Current 

Base-Emitter On Voltage 
vs Collector Current 

Maximum Power 

Dissipation vs 

Ambient Temperature 
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Process 47 

COMMON EMITTER VS FREQUENCY Y PARAMETERS 
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Power Gain and Noise 
Figure vs Collector 
Current 



2.0 4.0 8.0 8.0 10 

l c - COLLECTOR CURRENT (mA) 


Conversion Gain vs 
Collector Current 


f IF =45 MHz 
~fo ” 200 MHz ' 
-f t0 »245MHz- 
_V ce »15V 
FIG. 1 


l c - COLLECTOR CURRENT (mA) 
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OpF | I) 

3son < _L 


•— l T, jOUTPUT 
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H[H 

!70H < JL 


Tt: Q 3 Toroid 4:1 Ratio \ . 
8T-PRI 2T-SEC | 71 


FIGURE 1. 45 MHz Power Gain Circuit 



LI -Ohmtte RFC Z235 
T1 -Primary 5 turn* #34 wire 

14" dn. 

Secondary 2 turn* #34 wirt 
dose wound over a Q100 
core (10.7 MHi) 

When terminated on 
tecondary tide with 50T2, 
primary measures 
1.5k, -25 pF. 





20 pF 




1000 pF 

7 

1.10 pF 

1 

y 

47 Kfl 

• < 

1 

> ( 


FIGURE 2. 200 MHz Conversion Gain Test Circuit 
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Vbb L2 - 6T #14 WIRE, 1"L X 1/4"ID TAPPED M/2 T FROM COLD SIDE 

ALL CAPACITANCE IN pF, ALL RESISTANCE IN OHMS. 

FIGURE 3. Unneutralized 200 MHz PG NF Test Circuit 
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Process 48 



National 

Semiconductor 


Process 48 
NPN High Voltage Video Output 



DESCRIPTION 

Process 48 is a nonoverlay triple diffused, silicon 
device with a field plate. 


APPLICATION 

This device was designed for application as a video 
output to drive color CRT. 

PRINCIPAL DEVICE TYPES 

TO-39 SE7056 

TO-202 SV7056, NSD134 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

C c b 

V CB = 20 V 


2.5 

3.5 

pF 

TO-39 

hfe 

f = 20 MHz, V CE = 100 V 
l c = 15 mA 

2.5 

4.0 




hfe 

l c = 1 mA, V CE = 10V 

15 

50 




hfe 

l c = 10 mA, V CE = 10V 

40 

80 

160 



hf e 

l c = 30 mA, V CE = 10V 

30 

100 




VcE(SAT) 

l c = 20 mA, l B = 2 mA 


0.35 

1.0 

V 


VbE(SAT) 

1 q = 20 mA, 1 B = 2 mA 


0.74 

0.85 

V 


^eb 

V EB = 0.5V 


45 

70 

pF 


bv ceo 

l c = 5 mA 

220 

280 

320 

V 


bv cbo 

l c = 100 /iA 

320 

410 

470 

V 


BV ebo 

l E = 100 mA 

7.0 



V 


•CBO 

V CB = 150 V 



100 

nA 


•ebo 

V EB =6V 



100 

nA 
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Process 48 


DC Pulse Current Gain 
vs Collector Current 



a.i i 10 ioo 

l c - COLLECTOR CURRENT (mA) 
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Power Dissipation vs 
Collector-Emitter Voltage, 
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Maximum Power 
Dissipation vs Case 
Temperature 
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Bias Voltage 
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lc - COLLECTOR CURRENT (mA) 


Collector-Base Diode 
Reverse Current vs 
Temperature 



0 25 50 75 100 125 

Tj - JUNCTION TEMPERATURE (°C) 


Collector Cutoff Current 
vs Collector Voltage 


Base Saturation Voltage 
vs Collector Current 


Collector Saturation 
Voltage vs Collector 
> Current 



Safe Operating Area, 
TO-202 
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V CE - COLLECTOR TO EMITTER VOLTAGE (V) 


Maximum Power Dissipation 
TO-202 vs Case and Ambient 
Temperature 
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Process 49 


National 

Semiconductor 


Process 49 NPN RF Amp 



DESCRIPTION 

Process 49 is an overlay double diffused silicon 
epitaxial device. 

APPLICATION 

This device was designed for genera! RF amplifier 
and mixer applications to 250 MHz with collector 
current in the 1 mA to 20 mA range. 

PRINCIPAL DEVICE TYPES 

TO-92 (BEC) MPS6544, MPSH20 


PARAMETER TEST CONDITIONS 


P G f = 45 MHz, V CE = 10V, l c = 10 mA 

f t V CE = 10V, l c = 10 mA 

rb'Cc f = 31.9 MHz, V CE = 10V, l c =8mA 

Ccb f = 1.0 MHz, V CB = 10V, l E =0 

h FE V CE = 10V, l c = 10 mA 

h FE V C e = 10V, l c =4 mA 

Vbe(on) V CE = 10V, l c = 10 mA 

VcElSAT) lc = 30 mA, lc = 3 mA 

g oe f = 45 MHz, V CE = 10V, l c = 10 mA 

roep f = 4.5 MHz, V C e = 10V, l c = 2 mA 


l c = 100 mA 
l E = 10 juA 
V CB = 30V 
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Process 49 


Small Signal Current Gain 
vs Collector Current 


Conversion Gain vs 
Collector Current 


Conversion Gain vs 
Oscillator Injection Level 



1.0 0.3 5 10 


l c - COLLECTOR CURRENT (mA) 



0 12 3 4 5 

l c - COLLECTOR CURRENT (mA) 



0 100 200 300 400 

V, - OSCILLATION INJECTION (mV) 



FIGURE 1. 45 MHz Power Gain Circuit 


200 MHz 

50fi 


RF,n(CH- 

L0 in (^- 


245 MHz 

son 



FIGURE 2. 200 MHz Conversion Gain Test Circuit 


18 




National 

Semiconductor 



Process 60 PNP Medium Power 


DESCRIPTION 

Complements Process 09. 

APPLICATION 

These devices are designed for general purpose 
amplifier applications at collector currents to 
500 mA. 

PRINCIPAL DEVICE TYPES 

TO-92 MPS6563 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Cob 

v CB = iov 


8 

12 

PF 


C|B 

> 

n 

CO 

UJ 

> 


22 

26 

PF 


NF 

V C e = 10V, l c = 1 mA 

R s = Ik, f = 1 kHz 


0.5 


dB 


h 

V CE = 10V, l c = 100 mA 


400 


MHz 


UJ 

UL 

JZ 

< 

o 

m 

II 

< 

cT 

ii 

3 

> 

55 

160 

325 



hFE 

V C e = IV, l c ~ 50 mA 

50 

150 

300 



h FE 

V C e = IV, l c = 150 mA 

40 

125 

245 



h F E 

V C e = IV, l c = 500 mA 

20 

65 

125 



VcE(SAT) 

lc - 150 mA, l B = 15 mA 


0.1 

0.2 

V 


VcE(SAT) 

l c = 500 mA, 1 B = 50 mA 


0.3 

0.5 

V 


V BE(SAT) 

lc = 150 mA, l E = 15 mA 


0.8 

0.96 

V 


V BE (SAT) 

l c = 500 mA, l B = 50 mA 


0.98 

1.2 

V 


•CES 

V CE = 20V 



100 

nA 


ICEO 

V CE = 20V 



100 

nA 


BVcbo 

l c = 100 pA 

40 



V 


BVebo 

1 E = 1 0 (iA 

7 

8 


V 


bv ceo 

l c = 10 mA 

20 

30 

40 

v 
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Process 60 



, 

Process 60 

DC Pulse Current Gain 
vs Collector Current 

Collector-Emitter Saturation 

Voltage vs Collector Current 

Base-Emitter Saturation 
Voltage vs Collector 

Current 



Tj - JUNCTION TEMPERATURE (°C) 


- COLLECTOR CURRENT (mA) 
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Process 60 


Small Signal Input Resistance 
vs Collector Current 


Small Signal Current Gain 
vs Collector Current 




1 10 50 

l c - COLLECTOR CURRENT (mA) 


Small Signal Output 
Conductance vs 
Collector Current 


Small Signal Voltage 
Feedback Ratio vs 
Collector Current 



1 10 50 

l c - COLLECTOR CURRENT (mA) 



l c - COLLECTOR CURRENT (mA) 


Maximum Power Dissipa- 
tion vs Ambient 
Temperature 



*One square inch of copper run 


Maximum Power Dissipa- 
tion vs Case Temperature 



0 50 100 150 200 


T c - CASE TEMPERATURE (“O 
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Process 62 



National 

Semiconductor 



Process 62 PNP Small Signal 


DESCRIPTION 

Process 62 is a nonoverlay double diffused, silicon 
epitaxial device. Complement to Process 07. 

APPLICATION 

These devices are designed for low level, high gain, 
low noise general purpose amplifier applications. 

PRINCIPAL DEVICE TYPES 

TO-18 2N3550 

TO-46 2N2605 

TO-92 2N5086 (EBC), 2N4058 (ECB) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

NF 

V CE =5V, l c = 10/uA, R s = 10k£2, 

P BW = 15.70 kHz 


1.20 

3 

dB 


hfe 

V CE = 5V, l c = 500 ptA, f = 20 MHz 

5 

6 




C eb 

V EB = 0.5V 


6 

7 

pF 


^cb 

V CB = 5V ' 


3.5 

5 

pF 


«1fe 

l c = 10/xA, V CE =5V 

50 

200 

400 



h F E 

l c = 100 juA, V CE =5V 

50 

250 

500 



h F E 

l c = 500 juA, V CE =5V 

100 

260 

600 



h FE 

l c = 1 mA, V CE = 5V 

50 

270 

500 



h FE 

l c = 10 mA, V CE =5V 

50 

270 

500 



VcE(SAT) 

l c = 1 mA, l B = 0.1mA 


0.05 

0.10 

V 


VcE(SAT) 

1 c = 10 mA, 1 B = 1 mA 


0.08 

0.12 

V 


VbE(SAT) 

1 c = 1 mA, 1 B — 0.1 mA 


0.68 

0.70 

V 


Vb E (S AT) 

l c = 10 mA, l B = 1 mA 


0.77 

0.90 

V 


bv ceo 

l c = 1 mA 

35 

65 

70 

V 


BVc B o 

l c = 100 nA' 

65 



V 


bv ebo 

l E = 10 mA 

7 



V 


•cBO 

V CB =45V 



50 

nA 


•ebo 

' 

V eb =5V 



50 

nA 
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DC Pulse Current Gain 
vs Collector Current 


Base-Emitter On Voltage 
vs Collector Current 


Maximum Power 
Dissipation vs 
Ambient Temperature 



Maximum Power 
Dissipation vs 
Case Temperature 



Collector Cutoff Current 
vs Ambient Temperature 



T a - AMBIENT TEMPERATURE (°C) 


Collector and Base 
Saturation Voltage vs 
Collector Current 



0.1 1.0 10 50 

l c - COLLECTOR CURRENT (mA) 


Input and Output 
Capacitances vs Reverse 
Bias Voltage 



0 -4.0 -8.0 -12 -16 -20 

Veb.Vcb - REVERSE BIAS VOLTAGE (V) 


Contours of Constant 
Gain Bandwidth 
Product (fj) 



0.1 1.0 10 100 
l c - COLLECTOR CURRENT (mA) 


Collector-Base Diode 
Current vs Temperature 


Contours of Constant 
Narrow Band Noise Figure 



0 25 50 75 100 125 


Tj - JUNCTION TEMPERATURE (°C) 



0.001 0.01 0.1 1.0 
l c - COLLECTOR CURRENT (mA) 


Contours of Constant 
Narrow Band Noise Figure 



0.001 0.01 0.1 1.0 
lc - COLLECTOR CURRENT (mA) 


Contours of Constant 
Narrow Band Noise Figure 



l c - COLLECTOR CURRENT (mA) 
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CHARACTERISTICS RELATIVE TO VALUE AT V CE = -5.0V 


Process 62 


Contours of Constant 
Narrow Band Noise Figure 



Equivalent Input Noise 
Voltage and Noise Current 
vs Coiiector Current 



l c - COLLECTOR CURRENT (mA) 


| c - COLLECTOR CURRENT (mA) 


Wide Band Noise Figure 
vs Source Resistance 


1.0k 2.0k 5.0k 10k 20k 50k 1 

R s - SOURCE RESISTANCE <T2) 


Noise Figure vs Frequency 



100 Ik 10k 100k 1M 

f - FREQUENCY (Hz) 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


CHARACTERISTIC MIN. TYP. MAX. UNITS 


Input Resistance 2.5 8.0 20 

Output Conductance 5.0 19 50 

Voltage Feedback Ratio 10 

Small Signal Current Gain 100 250 8l 



TEST CONDITIONS 


c = 1 .0 mA V CE = -5.0V 
c = 1 .0 mA V CE = -5.0V 
c = 1.0 mA Vce = -5.0V 
c = 1 .0 mA V C e = -5.0V 



TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1 .0 kHz) 


Common Emitter 
Characteristics vs Collector 
Emitter Voltage 




-5.0 -10 -15 -20 -25 

- COLLECTOR-EMITTER VOLTAGE (V) 


Common Emitter 
Characteristics vs 
Collector Current 


0.2 0.5 1.0 2.0 5.0 10 

l c - COLLECTOR CURRENT (mA) 


Common Emitter 
Characteristics vs 
Ambient Temperature 


n Vqe'= -5.0V 

2 18 l c “1-0 mA “ 

2 1R 1.0kHz _ 







/ 



2; 

;d— 
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National 

Semiconductor 



Process 63 PNP Medium Power 


DESCRIPTION 


Process 63 is a nonoverlay double diffused, silicon 
epitaxial device. Complement to Process 20. 

APPLICATION 

This device was designed for use as general purpose 
amplifiers and switches requiring collector currents 
to 500 mA. 

PRINCIPAL DEVICE TYPES 

TO-5 2N2905A 

TO-18 2N2907A 

TO-92 2N4403 (EBC), 2N3702 (ECB) 

TO-105 2N3645 

TO-106 2N4143 

TO-92+ TN2905A 


PARAMETER 

TEST CONDITIONS 



MAX 

UNITS 

NOTES 

*on 

1 c = 150 mA, I B1 =15 mA 


30 

45 

ns 

Fig. 1 

toff 

1 q = 150 mA, 1 B 2 = 15 mA 


220 

290 

ns 

Fig. 2 

O 

o 

cr 

V CB = 10V 


6 

8 

PF 

TO-18 

^eb 

V EB = 0.50V 


15 

18 

pF 

TO-18 

hfe 

l c = 20 mA, V CE = 20V, f = 100 MHz 

1.5 

2.5 




NF (spot) 

l c = 100 mA, V ce = 10V, R s = Ik 
f = 1 kHz 


1.5 

3 

dB 


hFE 

l c = 1 mA, V CE = 10V 

50 

140 




hFE 

l c = 10 mA, V CE = 10V 

50 

140 




h F E 

l c = 100 mA, V CE = 10V 

50 

95 




hFE 

l c = 150 mA, V CE = 10V 

40 

150 

350 



hFE 

l c = 500 mA, V CE = 10V 

40 

50 




YcE(SAT) 

l c ~ 150 mA, l B = 15 mA 


0.25 

0.40 

V 


V CE(SAT) 

l c = 500 mA, l B = 50 mA 


0.60 


V 


V BE(SAT) 

l c = 150 mA, l B = 15 mA 


0.90 

1.3 

V 


V BE(SAT) 

l c = 500 mA, l B = 50 mA 


1.10 

1.6 

V 


bv ceo 

l c = 10 mA 

35 

50 

65 

V 


bv cbo 

l c = 100 aa 

45 

70 

95 

V 


bv ces 

l c = lOjuA 

0.45 


90 

V 


BV ebo 

l E = 10 /I A 

- 7 



V 


IcBO 

V CB =40V 



50 

nA 


•ebo 

V eb = 3V 



50 

nA 
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Process 63 


Process 63 


DC Pulse Current Gain 
vs Collector Current 


Base-Emitter On Voltage 
vs Collector Current 



0.1 1 10 100 1000 
l c - COLLECTOR CURRENT (mA) 



0.1 1.0 10 100 1000 
l c - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs 



Maximum Power 
Dissipation vs 
Case Temperature 
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Collector Reverse Current 
vs Reverse Bias Voltage 


Pulsed Collector 
Saturation Voltage vs 
Collector Current 



0 -10 -20 -30 -40 -50 -60 

V CE - COLLECTOR TO EMITTER VOLTAGE (V) 



Pulsed Base Saturation 
Voltage vs Collector 
Current 


Input and Output 
Capacitances vs 
Reverse Bias Voltage 



! c - COLLECTOR CURRENT (mA) 


REVERSE BIAS VOLTAGE (V) 


Contours of Constant Gain 
Bandwidth Product (fy) 



l c - COLLECTOR CURRENT (mA) 


Noise Figure vs Frequency 



0.1 1.0 10 100 1000 
(-FREQUENCY (kHz) 


6-96 




Process 63 


Switching Times vs 
Collector Current 


Turn On and Turn Off 
Times vs Collector 
Current 


Rise Time vs Collector 
and Turn On Base 
Currents 



10 100 1000 


l c - COLLECTOR CURRENT (mA) 



10 100 1000 
l c - COLLECTOR CURRENT (mA) 



-10 -20 -50 -100 -200 -500 


l c - COLLECTOR CURRENT (mA) 



FIGURE 1. Saturated Turn-On Switching Time Test Circuit 


FIGURE 2. Saturated Turn-Off Switching Time Test Circuit 


SMALL SIGNAL CHARACTERISTICS (f = 1.0 kHz) 


SYMBOL 

CHARACTERISTIC 

MIN. 

TYP. 

MAX. 

UNITS 

TEST CONDITIONS 

hie 

Input Resistance 


480 

2000 

ohms 

l c = 10 mA 

V CE = -10V 

hoe 

Output Conductance 


80 

1200 

jumhos 

1 q = 1 0 m A 

V CE = -10V 

hre 

Voltage Feedback Ratio 


162 

1500 

xIO -6 

l c = 10 mA 

V CE = -10V 

hfe 

Small Signal Current Gain 

100 




i c = 10 mA 

V CE = -10V 


TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kHz) 



l c - COLLECTOR CURRENT (mA) 



-4.0 -8.0 -12 -16 -20 

V CE - COLLECTOR VOLTAGE (V) 



-40 -20 0 20 40 60 80 100 

T a - AMBIENT TEMPERATURE <°C) 
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Process 64 


ProrPQQ Rd 

PNP High Speed Switch 

DESCRIPTION 

Process 64 is an overlay double diffused, gold 
doped silicon epitaxial device. Complement to 
Process 22. 


APPLICATION 

This device was designed for high speed saturated 
switching applications at collector currents to 
200 mA. 

PRINCIPAL DEVICE TYPES 

TO-52 2N2894A 

TO-92 PN4313 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

ton 

Iq = 30 mA, 1 b i = 3 mA 


10 

20 

ns 

Fig. 1 

toff 

1 Q = 30 mA, 1 q 2 = 3 mA 


21 

30 

ns 

Fig. 1 

ts 

1 c = 1 b i = 1 B 2 = tO mA 


15 

20 

ns 


C Q b 

V CE = 5V 


3.0 

4.5 

pF 

TO-18 

C ib 

V eb =0.5V 


5.0 

6.0 

PF 

TO-18 

hfe 

f = 100 MHz, l c = 30 mA, V CE = 10V 

8 

12 




h F E 

l c = 1 mA, V CE = IV 

20 

65 




h F E 

l c = 10 mA, V CE = IV 

30 

95 




h FE 

l c =30 mA, V CE = IV 

40 

95 

130 



Hfe 

l c = 100 mA, V CE = IV 

30 

85 




VcE(SAT) 

1 q — 10 mA, 1 B = 1 mA 


0.08 

0.15 

V 


V CE(SAT) 

l c = 30 mA, l B = 3 mA 


0.11 

0.19 

V 


V CE(SAT) 

1 q = 100 mA, 1 B = 10 mA 


0.28 

0.45 

V 


Vbe(sat) 

1 c = 10 mA, l B = 1 mA 


0.80 

0.92 

V 


V BE(SAT) 

1 q ~ 30 mA, l B = 3 mA 


0.90 

1.15 

V 


Vbe(sat) 

l c = 100 mA, l B = 10 mA 


1.10 

1.50 

V 


bv ceo 

l c = 10 mA 

12 


15 I 

V 


bv cbo 

I c = 100mA 

12 


15 

V 


bv ebo 

l E = 10 ;uA 

4.5 



V 


*CES 

V CE = 10V 

i 



50 

nA 



National 

Semiconductor 




6-98 



Process 64 


Pulsed DC Current Gain 
vs Collector Current 


Base-Emitter On Voltage 
vs Collector Current 




Collector Saturation 
Voltage vs Collector 



Collector-Base Reverse 
Current vs Reverse Bias 
Voltage 



Collector-Base Diode 
Reverse Current vs 
Temperature 



25 50 75 100 125 150 


T A - AMBIENT TEMPERATURE (°C) 


Input and Output 
Capacitance vs Reverse 
Bias Voltage 



-0.1 -0.2 -0.5 -1.0 -2.0 -5.0 -10 -20 

REVERSE BIAS VOLTAGE (V) 


Contours of Constant Gain 
Bandwidth Product (f j) 



1.0 2.0 5.0 10 20 50 100 200 


l c - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs 
Ambient Temperature 



T a - AMBIENT TEMPERATURE f'C) 


Maximum Power 
Dissipation vs 
Case Temperature 

| 2400 
1 2100 
t 1800 

S3 

5 1500 
S. 1200 


s goo 


| 600 
< 

* 300 



50 100 150 200 

T c - CASE TEMPERATURE ( C) 
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Process 64 


-3.0V 



z IN = son 

ton V BB = 0. V,N = -6.85V 
‘off V BB = -9.85V, V IN =+1 1.7V 


FIGURE 1. Switching Time Test Circuit 


Delay Time vs Turn On Rise Time vs Collector Storage Time vs Turn On Storage Time vs 

Base Current and Reverse and Turn On Base and Turn Off Base Turn On and Turn Off 

Base-Emitter Voltaae Currents Currents Base Currents 



1.0 2 0 5.0 10 1.0 2.0 5.0 10 20 50 100 0 0.5 ,1.0 1.5 2.0 2.5 3.0 0 2.0 4.0 6.0 ’ 8 0 10 

l B i -TURN-ON BASE CURRENT (mA) l c - COLLECTOR CURRENT (mA) ' l B2 - TURN OFF BASE CURRENT (mA) l B2 - TURN OFF BASE CURRENT (mA) 


Storage Time vs 

Turn On and Turn Off Fall Time vs Turn On and Fall Time vs Turn On and Fall Times vs Turn On and 

Base Currents Turn Off Base Currents Turn Off Base Currents Turn Off Base Currents 



0 5.0 10 15 20 25 30 0 0.5 1.0 1.5 2.0 2.5 3.0 0 2.0 4.0 6.0 8.0 10 0 5.0 10 15 20 25 30 

l B2 - TURN OFF BASE CURRENT (mA) l 82 - TURN-OFF BASE CURRENT (mA) | B2 _ TURN-OFF BASE CURRENT (mA) l B2 - TURN-OFF BASE CURRENT (mA) 
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Input Admittance vs 
Frequency-Output 
Short Circuit 



10 20 50 100 200 500 1000 

f - FREQUENCY (me) 


Output Admittance vs 
Collector Current and 
Voltage-Input Short 
Circuit 



o i i i i i i i i i i i 

-1 -2 -5 -10 -20 -50 -100 


l c - COLLECTOR CURRENT (mA) 


Noise Figure vs Source 
Resistance and Collector 
Current 



-0.01 -0.1 -1.0 -10 
l c - COLLECTOR CURRENT (mA) 


Process 64 


COMMON EMITTER VS FREQUENCY Y PARAMETERS 


Output Admittance vs 
Frequency-Input 
Short Circuit 



10 20 50 100 200 .500 
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Forward Transfer 
Admittance vs 
Frequency -Output 



I -FREQUENCY (me) 


Input Admittance vs 
Collector Current and 
Voltage-Output Short 
Circuit 
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l c - COLLECTOR CURRENT (mA) 
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B 


Forward Transfer 
Admittance vs 
Collector Current and 
Voltage-Output 
Short Circuit 
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l c - COLLECTOR CURRENT (mA) 


Reverse Transfer 
Admittance vs 
Frequency-Input 
Short Circuit 
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1 - FREQUENCY (me) 


Reverse Transfer 
Admittance vs Collector 
Current and Voltage- 
Input Short Circuit 
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Noise Figure vs 
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Process 65 
PNP High Speed Switch 




DESCRIPTION 

Process 65 is an overlay double diffused, gold 
doped, silicon epitaxial device. 

APPLICATION 

This device was designed for very high speed 
saturate switching at collector currents to 50 mA. 

PRINCIPAL DEVICE TYPES 

TO-18 2N4208 

TO-92 MPS3640, 2N5771 



6-102 










Process 65 


DC Pulse Current Gain 
vs Collector Current 



-0.1 -1 -10 -100 
l c - COLLECTOR CURRENT (mA) 


Base-Emitter On Voltage 
vs Collector Current 



-0.1 -1.0 -10 -100 


l c - COLLECTOR CURRENT (mA) 


Base Saturation Voltage 
vs Collector Current 



Collector Saturation 
Voltage vs 

> Collector Current 



Collector Reverse Current 
vs Collector-Emitter 
Voltage 



-1.0 -3.0 -5.0 -7.0 -9.0 -11 


V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Collector Reverse Current 
vs Ambient Temperature 



T a - AMBIENT TEMPERATURE fC) 


Input and Output 
Capacitance vs Reverse 
Bias Voltage 



0 -2.0 -4.0 -6.0 -8.0 -10 

REVERSE BIAS VOLTAGE (V) 


Contours of Constant 
Gain Bandwidth 
Product (f j) 



-0.1 -1.0 -10 -100 
l c - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs 



Maximum Power 
Dissipation vs 
Case Temperature 
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Process 65 


Switching Times vs 
Collector Current 


i 

1 


1 


100 
50 

20 
10 

5.0 

2.0 
1.0 

1.0 2.0 5.0 10 20 50 

l c - COLLECTOR CURRENT (mA) 



Switching Times vs 
Ambient Temperature 



-50 0 50 100 150 


T a - AMBIENT TEMPERATURE (°C) 


Delay Time vs Turn On 
Base Current and 
Reverse Base-Emitter 



l„i - TURN ON BASE CURRENT (mA) 


Rise Time vs Collector 
and Turn On Base Currents 



1.0 2.0 5.0 10 20 50 

l c - COLLECTOR CURRENT (mA) 


Storage Time vs Turn 
On and Turn Off Base 
Currents 


Storage Time vs Turn 
On and Turn Off Base 
Currents 


Storage Time vs Turn 
On and Turn Off Base 
Currents 


Fall Time vs Turn On 
and Turn Off Base 
Currents 




0 0.1 0.2 0.3 0.4 0.5 

l B2 -TURN-OFF DASE CURRENT (mA) 


Fall Time vs Turn On 
and Turn Off Base 
Currents 


Fall Time vs Turn On 
and Turn Off Base 
Currents 




V BB = GROUND 
V,n = -5.8V 


V BB = -8.0V 
V IN ■= +9.8 V 


1 C ^lOmA, I B1 = 1.0mA,l B2 =1.0 mA 


FIGURE 1. t on and t Q ff Test Circuit 
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Process 66 PNP Small Signal 

DESCRIPTION 



Process 66 is a nonoverlay double diffused, gold 
doped, silicon epitaxial device. Complement to 
Process 23. 

APPLICATION 

This device was designed for general purpose 
amplifier and switching applications at collector 
currents of 10 juA to 100 mA. 

PRINCIPAL DEVICE TYPES 

TO-92 2N3906 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

toff 

1 c = 10 mA, 1 B 2 = 1 mA 


125 

300 

ns 


to n 

1 q — 10 mA, l B i = 1 mA 


30 

70 

ns 


Cob 

V CB = 5V 


3.0 

4.5 

pF 

TO-92 

C ib 

V EB = 0.5V 


6.0 

10.0 

pF 

TO-92 

hf e 

f = 100 MHz, V CE = 20V, l c = 10 mA 

2.5 

6.0 




NF 

(wide band) 

l c = 100 nA, V CE = 5V, R s = 1 k£2 


2.0 

4.0 

dB 


hfe 

l c = 0.1 mA, V CE = IV 

40 

80 




hfe 

l c = 1 mA, V CE = IV 

50 

120 




hfe 

l c = 10 mA, V CE = IV 

50 

150 

300 



hfe 

l c = 50 mA, V CE = IV 

40 

110 




hfe 

l c = 100 mA, V CE = IV 

20 

40 




VcE(SAT) 

1 c = 10 mA, l B = 1 mA 


0.07 

0.25 

V 


VcE(SAT) 

l c = 50 mA, l B = 5 mA 


0.12 

0.40 

V 


VbE(SAT) 

Iq = 10 mA, 1 B ~ 1 mA 


0.75 

0.85 

V 


V BE(SAT) 

l c = 50 mA, l B = 5 mA 


0.85 

0.95 

V 


BV CEO 

l c = 1 mA 

30 

45 

60 

V 


bv cbo 

l c = 100 /tA 

45 


. 70 

V 


BV ces 

l c = 1 0 [iA 

45 


70 

v 


bv ebo 

l c = IOjuA 

5.0 



V 


IcBO 

V CB = 25V 



50 

nA 


•ebo 

< 

m 

03 

II 

< 



50 

nA 
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Process 66 


DC Pulse Current Gain vs 
Collector Current 
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l c - COLLECTOR CURRENT (mA) 


Base-Emitter On Voltage vs 
Collector Current 
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Maximum Power 

Dissipation vs 

Case Temperature TO-92 



Collector-Emitter 
Saturation Voltage vs 
Collector Current 
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Base-Emitter Saturation 
Voltage vs Collector 
Current 
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Bandwidth Product (fj) 



.1 1 10 100 
l c - COLLECTOR CURRENT (mA) 


Collector-Base Diode 
Reverse Current vs 
Temperature 
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Input Impedance 


c - COLLECTOR CURRENT (mA) 


Current Gain 



l c - COLLECTOR CURRENT (mA) 


Turn On and Turn 
Off Times vs Collector 
Current 


:v be ,offi*0.5V Z 
‘ toff *B1 * *82 3 lc/1G~ 


\r - COLLECTOR CURRENT (mA) 


Output Admittance 



l c - COLLECTOR CURRENT (mA) 


Voltage Feedback Ratio 



l c - COLLECTOR CURRENT (mA) 


Switching Times vs 
Collector Current 


10 1G0 
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Process 67 PNP Medium Power 


DESCRIPTION 

Process 67 is a nonoverlay double diffused silicon 
device. Complement to Process 12. 

APPLICATION 

This device is designed for general purpose ampli- 
fier and switching applications at currents to 6ne 
amp. 

PRINCIPAL DEVICE TYPES 


TO-39 
TO -92 
TO-92+ 


2N4033 

MPS4356, MPSA55 
TN4033 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

l-o n 

l c = 500 mA, I B1 =50 mA 

20 

25 

60 

ns 


1-off 

l c = 500 mA, l B2 = 50 mA 

200 

250 

400 

ns 


Cob 

V CB = 10V 


11 

15 

pF 

TO-39 

C ib 

V EB = 0.50V 


65 

90 

pF 

TO-39 

life 

V CE = 10V, l c = 50 mA, f = 100 MHz 

1.5 

2 




NF (spot) 

l c = 100 jliA, R s = Ik, V CE = 10V, 
f = 1 kHz 


0.5 

4 

dB 


h FE 

l c = 0.10 mA, V CE = 10V 

36 

135 




hFE 

l c = 1.0 mA, V CE = 10V 

40 

145 




hFE 

l c = 10 mA, V CE = 10V 

42 

160 

370 



hFE 

l c = 100 mA, V CE = 10V 

40 

150 

350 



hFE 

l c = 500 mA, V CE = 10V 

35 

130 




hpE 

l c = 1 A, V CE = 10V 

25 

100 




Yce(sat) 

1 c = 150 mA, 1 3 = 15 mA 


0.15 

0.2 

V 


V CE(SAT) 

l c = 500 mA, l B = 50 mA 


0.4 

0.5 

V 


V BE(SAT) 

l c = 150 mA, l B = 15 mA 


0.8 

1.0 

V 


V BE(SAT) 

l c = 500 mA, l B = 50 mA 


0.95 

1.2 

V 


bv ceo 

l c = 10 mA 

60 

80 

90 

V 


bv cbo 

l c = 100 juA 

80 

120 


V 


bv ebo 

l E = 10 juA 

6 



V 


•CBO 

V CB =60V 



50 

nA 


•ebo 

V EB =4V 



50 

nA 
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DC Pulse Current Gain 
vs Collector Current 


Base-Emitter On 
Voltage vs 
Collector Current 



l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


Safe Operating Area TO-39 
With "Wake Field" Type 
296-4 Heat Sink 


Gain Bandwidth Product 
vs Collector Current 




2.0 20 50 100 200 


Vce - COLLECTOR EMITTER VOLTAGE (V) 


l c - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs 
Ambient Temperature 



T a - AMBIENT TEMPERATURE ( C) 


*One square inch of copper run 


Maximum Power 
Dissipation vs 
Case Temperature 



0 50 100 150 200 

T c - CASE TEMPERATURE ( 0 


Common Base Open 
Circuit Input and Output 
Capacitance vs Reverse 
Bias Voltage 


Collector-Emitter 
Saturation Voltage vs 
Collector Current 



Base-Emittter Saturation 



Noise Figure vs 
Collector Current 



0.01 0.1 1.0 10 100 
l c - COLLECTOR CURRENT (mA) ' 


Noise Figure vs Frequency 



0.01 0.1 1.0 10 100 
f- FREQUENCY (kHz) 


Switching Times vs 
Collector Current 
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lc- COLLECTOR CURRENT (mA) 
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Times vs Collector Current 
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Process 69 PNP Small Signal 


DESCRIPTION 

Process 69 is a nonoverlay double diffused, silicon 
epitaxial device. Complements Process 27. 

APPLICATION 

This device was designed for general purpose 
amplifier and switching applications to collector 
currents of 100 mA. 

PRINCIPAL DEVICE TYPES 

TO-18 2N3251A 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Ton 

Iq = 10 mA, l B = 1 mA 


50 

70 

ns ' 


Toff 

1 Q = 10 mA, l B = 1 mA 


125 

225 

ns 


NF 

V C e “5V, l c = 100 juA, f = 1 kHz 

R s = 1 k£2 


1.7 

4.5 

dB 


Cob 

V CE = 5V 


4 

5.0 

PF 


Cib 

> 

ii 

0Q 

UJ 

> 


6.5 

8.0 

pF 


f T 

V C e = 20V, l c = 10 mA 

250 

450 


MHz 


h FE 

v CE = IV, l c = 100 /iA 

40 

150 

270 



h FE 

Vce = IV, 1 c — 1 mA 

55 

175 

315 



h F E 

Vqe = IV, Iq = 10 mA 

50 

150 

270 



h FE 

Vce = IV, l c = 50 mA 

15 

85 

150 



' h FE 

V CG = IV, } c = 100 mA 


18 

35 



VcE(SAT) 

Iq = 10 mA, l B = 1 mA 


0.15 

0.25 

V 


VCE(SAT) 

Iq = 50 mA, 1 b = 5 mA 


0.25 

0.50 

V 


VbE(SAT) 

Iq = 10 mA, l B = 1 mA 


0.74 

0.90 

V 


VbE(SAT) 

l c = 50 mA, 1 B = 5 mA 


0.90 

1.20 

V 


•CBO 

V CB = 30V 


15 

50 

nA 


Iebo 

> 

ii 

00 

UJ 

> 


0.05 

50 

nA 


BVcbO 

l c = 10juA 

50 

70 

95 



BVebO 

l C = 10 fiA 

5.0 





BVceO 

l c = 1 mA 

40 

50 

60 



BVces 

l c = 10 mA 


70 

1 

! 
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DC Pulsed Current Gain 
vs Collector Current 



0.1 1 10 100 
l c - COLLECTOR CURRENT (mA) 


Base-Emitter On Voltage 
vs Collector Current 



l c - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs 



Maximum Power 
Dissipation vs 
Case Temperature 



Collector-Base Diode 
Reverse Current 
vs Temperature 


Collector-Emitter 
Saturation Voltage vs 
Collector Current 
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l c - COLLECTOR CURRENT (mA) 


Base-Emitter On Voltage 
vs Collector Current 
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l c - COLLECTOR CURRENT (mA) 


Output Capacitance vs 
Reverse Bias Voltage 


Input Capacitance vs 
Reverse Bias Voltage 
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Process 69 


Noise Figure vs Collector 
Current 


Small Signal Input 
Resistance vs 
Collector Current 
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Process 70 PNP Memory Driver 


DESCRIPTION 



Process 70 is a nonoverlay double diffused, gold 
doped, silicon epitaxial device. Complement to 
process 25. 

APPLICATION 

This device was designed primarily for high speed 
saturated switching applications. 

PRINCIPAL DEVICE TYPES 

TO-39 2N3467 

TO-92+ TN3467 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

toN 

l c = 500 mA, I B1 = 50 mA 


20 

40 

ns 

Fig. 1 

toFF 

l c = 500 mA, l B2 = 50 mA 


60 

90 

ns 

Fig. 2 

hfe 

l c = 50 mA, V CE = —10V, f = 100 MHz 

1.75 

2.9 




Cob 

V CB = -10V 


15 

20 

pF 


C ib 

V eb = -0.5V 


65 

80 

pF 


h F E 

l c = 100mA, V CE =-1V 

40 

100 

200 



hpE 

l c = 500 mA, V CE = -1V 

40 

75 

120 



h F E 

1 c = 1 Amp, Vq E = — 1 V 

40 

85 




V CE(SAT) 

l c = 150 mA, l B = 15 mA 


0.165 

0.3 

V 


V CE(SAT) 

l c = 500 mA, l B = 50 mA 


0.30 

0.5 

V 


VcE(SAT) 

l c = 1 Amp, l B = 100 mA 


0.50 

1.0 

V 


V BE(SAT) 

l c = 150 mA, l B = 15 mA 


0.80 

1.0 

V 


YbE(SAT) 

l c = 500 mA, l B = 50 mA 


0.95 

1.2 

V 


VbE(SAT) 

1 c = 1 Amp, 1 B = 100 mA 


1.1 

1.6 

V 


BV ceo 

l c = 10 mA 

30 

40 

50 

V 


bv cbo 

l c = 10 MA 

40 

60 

80 

V 


B V EBO 

I e = 10mA 

5 

8.0 


V 


^ CBO 

V CB = 30V 


10 

100 

nA 


!cex 

Vce = -30V, V BE (qff) = 3V 


10 

100 

nA 


IbL | 

V CE = -30V, V be( off) = 3V 


10 

120 

nA 
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Process 70 




Process 70 



-100 -200 -500 

l c - COLLECTOR CURRENT (mA) 
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Process 70 





Process 71 


National 

Semiconductor 


Process 71 PNP Small Signal 



DESCRIPTION 

Process 71 is a nonoverlay, double diffused, 
silicon device. Complement to Process 04. 


APPLICATION 

This device was designed for general purpose 
amplifier applications at collector currents to 
20 mA. 


PRINCIPAL DEVICE TYPES 


BC177 Series 
BC560 Series 



6-116 








Process 71 


DC Pulse Current Gain 
vs Collector Current 



0.1 10 10 100 
l c - COLLECTOR CURRENT (mA) 


Base-Emitter On Voltage 
vs Collector Current 



0.1 10 10 100 
l c - COLLECTOR CURRENT (mA) 


Maximum Power 
Dissipation vs 



T a - AMBIENT TEMPERATURE CC) 


Maximum Power 
Dissipation vs 
Ambient Temperature 



T a - AMBIENT TEMPERATURE ( C) 


Collector-Emitter 
Saturation Voltage vs 
Collector Current 


Capacitance vs Reverse 
Bias Voltage 


Collector-Base Diode 
Reverse Current vs 
Temperature 


Small Signal Current Gain 
vs Collector Current 



0.1 1 0 10 100 
.l c - COLLECTOR CURRENT (mA) 



.1 1. 10 50 


REVERSE BIAS VOLTAGE (V) 



0 25 50 75 100 125 

Tj - JUNCTION TEMPERATURE (°C) 



1.0 10 100 
l c - COLLECTOR CURRENT (mA) 


Capacitance vs Reverse 
Bias Voltage 


Noise Figure vs Source 
Resistance 



1.0 10 too 


f- FREQUENCY (MHz) 



100 Ik 10k 

R s - SOURCE RESISTANCE (ft) 


Noise Figure vs Frequency 



0.01 0.1 1.0 10 100 


Small Signal Input 
Resistance vs 
Collector Current 


S 



0.1 1.0 10 20 


FREQUENCY (kHz) 


l c - COLLECTOR CURRENT (mA) 


Small Signal Output 
Conductance vs 
Collector Current 


Small Signal Current Gain 
vs Collector Current 


Small Signal Voltage 
Feedback Ratio vs 
Collector Current 



0.1 1.0 10 20 




0.1 1.0 10 20 


l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 
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Process 73 



National 

Semiconductor 



Process 73 PNP High Voltage 


DESCRIPTION 

Process 73 is nonoverlay doubled diffused, silicon 
epitaxial device. Complement to Process 08. 

APPLICATION 

This device was designed as a general purpose 
amplifier and switch for applications requiring 
high line voltages. 

PRINCIPAL DEVICE TYPES 


TO -39 
TO-92+ 


2N3634 

TN3634 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

NOTES 

BV CEO 

l c = 10 mA 

105 

160 

180 

V 


BVcbO 

l c = 100 /xA 

145 


250 

V 


BVebo 

< 

o 

ii 

UJ 

5 

7 


V 


•cBO 

< 

o 

CD 

II 

o 

o 

< 



100 

nA 


•ebo 

> 

CO 

II 

CQ 

III 
> 



50 

nA 


hFE 

l c =0.1 mA, V CE = 10V 

40 

80 




hFE 

l c = 1 mA, V CE = 10V 

45 

90 




hFE 

l c = 10 mA, V CE = 10V 

50 

100 




hFE 

l c = 50 mA, V CE = 10V 

55 

135 

270 



VcE(SAT) 

l c = 50 mA, l B = 5 mA 

i 

0.15 

0.3 

V 


V BE(SAT) 

l c = 50 mA, l B = 5 mA 


0.75 

0.9 



Cob 

V CB = 20V 


8 

10 

pF 


C|B 

V EB = 1.0V 


50 

75 

pF 


Ft 

l c = 30 mA, V CE = 30V, f = 100 MHz 

150 

225 


MHz 
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Process 74 


National 

Jtji Semiconductor 



Process 74 PNP High Voltage 


DESCRIPTION 

Process 74 is nonoverlay double diffused, silicon 
epitaxial device. Complement to Process 16. 

APPLICATION 

This device was designed as a general purpose 
amplifier and switch for applications requiring 
high line voltages 

PRINCIPAL DEVICE TYPES 

TO-92 2N5401, MPSL51 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

BV CEO 

l c = 1 mA 

105 

170 

210 

BVcbO 

l c = 100 juA 

150 


275 

BVebO 

l E = 10 acA 

6 



•cbO 

> 

o 

o 

II 

CO 

o 

> 



100 

Iebo 

V eb =3V 



50 

h EE 

l c = 1 mA, V CE = 5V 

30 

60 


h FE 

l c = 10 mA, V CE = 5V 

40 

150 

240 

h FE 

l c = 50 mA, V CE = 5V 

40 

60 


\ 

VcE(SAT) 

l c = 50 mA, l B - 5 mA 


0.18 

0.25 

VbE(SAT) 

l c = 50 mA, l B = 5 mA 


0.77 

1.0 

Cob 

< 

o 

03 

II 

o 

< 


8 

12 

fr 

l c = 10 mA, V CE = 10V, f = 100 MHz 

100 

160 

300 
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Process 77 



National 

Semiconductor 


Process 77 PNP Medium Power 


0.031 

(0.787) 



DESCRIPTION 

Process 77 is a double diffused silicon epitaxial 
planar device. Complement to Process 37. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv ceo 

Iq = 10mA 

25 


45 

V 

BV cbo 

l c = 100 mA 

40 



V 

bv ebo 

l E = IOOjuA 

5 

7 


V 

•cbo 

V C b = BV ceo 


50 

500 

nA 

•ebo 

V eb = 5V 


0.1 

100 

juA 

h FE 

l c = 500 mA, V CE = 1V 

50 


250 


VcE(SAT) 

l c = 1 A, l B = 0.1 A 


0.3 

0.5 

V 

Vbe(sat) 

l c = 1 A, I B = 0.1 A . 


1.0 

1.5 

V 

f T 

I c = 100 mA, V CE = 10V 


200 


MHz 

Cqbo 

v CB = iov 



20 

pF 


PRINCIPAL DEVICE TYPES 


TO-202 (Package 35) 

92 PLUS (Package 91) 

NSD202 

92PU51 

NSD203 

92PU51A 

NSDU51 

BD370A 

NSDU51A 

TO-126 (Package 38) 

TO-202 (Package 36) 

D43C1 

D43C2 

D43C3 

D43C4 

D43C5 

D43C6 

NSE170 

BD136 

92 PLUS (Package 90) 

92PE77A 



BD372A 


Power Dissipation vs Case 



Maximum Power Dissipation 
vs Ambient Temperature 



*One square inch of copper run 


6-122 




Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 


Co I lector- Emitter 
Saturation Voltage 
vs Collector Current 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 


Safe Operating Area 
TO-202 



1 10 
V CE - COLLECTOR-EMITTER VOLTAGE 


Process 77 


Base-Emitter "ON" 
Voltage vs Collector 
Current 


Base-Emitter 
Saturation Voltage 
vs Collector Current. 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 


Gain Bandwidth 
Product vs Collector 
Current 


Collector-Base Capacitance 
vs Collector-Base Voltage 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 



0 10 20 30 

V c3 - COLLECTOR-BASE VOLTAGE (V) 


Maximum Power Dissipation 
vs Ambient Temperature 
(TO-202) 



T a - AMBIENT TEMPERATURE (°C) 
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Process 78 



National 

Semiconductor 


Process 78 PNP Medium Power 



DESCRIPTION 


Process 78 is a double diffused silicon epitaxial 
planar device complement to Process 38. 

APPLICATION 


This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv ceo 

l c = 10 mA 

45 


80 

V 

BV cbo 

l c = 100juA 

75 


110 

V 

bv ebo 

l E = 100/iA 

5 

7 


V 

IcBO 

^cb = BV ceo 


50 

500 

nA 

Iebo 

V EB = 5V 


0.1 

100 

/iA 

h F E 

l c = 100 mA, V CE = IV 

50 


250 


VcE(SAT) 

; 

l c = 500 mA, l B = 50 mA 


0.2 

0.5 

V 

VbE(SAT) 

l c = 500 mA, l B = 50 mA 


0.95 

1.4 

V 

f T 

l c = 100 mA, V CE = 10V 

50 



MHz 

Cqbo 

V CB = 10V 



15 

pF 


PRINCIPAL DEVICE TYPES 


TO-202 (Package 35) 

NSDU55 

NSD6180 

NSD6181 

TO-202 (Package 36) 

D43C7 

D43C8 

D43C9 

NSE171 

92 PLUS (Package 90) 

92PE77B 

BD372B 

BD372C 


TO-1 26 (Package 38) 
BD138 


Power Dissipation vs Case 
Temperature TO-126 



0 25 50 75 100 125 150 

. Tc- CASE TEMPERATURE (°C) 


Maximum Power Dissipation 
vs Ambient Temperature 



T a - AMBIENT TEMPERATURE (°C) 


*One square inch of copper run 


92 PLUS (Package 91) 

92PU55 

BD370B 

BD370C 
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Process 78 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter 'ON" 
Voltage vs Collector 
Current 


Base-Emitter 
Saturation Voltage 
vs Collector Current 



l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


Co I lector- Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 


Collector-Base Capacitance 
vs Collector-Base Voltage 



Safe Operating Area 
TO-202 


Maximum Power Dissipation 
vs Ambient Temperature 



1 10 100 
V CE - COLLECTOR-EMITTER VOLTAGE (V) 



0 25 50 75 100 125 150 

T A - AMBIENT TEMPERATURE CC) 
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Process 79 



National 

Semiconductor 


Process 79 PNP Medium Power 



DESCRIPTION 

Process 79 is a double diffused silicon epitaxial 
planar device complement to Process 39. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

ov CEO 

1 q = 10mA 

80 


110 

V 

BV C bo 

l c = 100 mA 

110 


140 

V 

BV EB o 

l E = 100 juA 

5 

7 


V 

Icbo 

V C B = BV ceo 


50 

500 

nA 

•ebo 

V eb = 5V 


0.1 

100 

juA 

h FE 

l c = 100 mA, V CE = IV 

25 


150 


VcE(SAT) 

l c = 500 mA, l B = 50 mA 


0.2 

0.5 

V 

VbE(SAT) 

l c = 500 mA, l B = 50 mA 


0.9 

1.4 

V 

f T 

l c = 100 mA, V CE = 10V 

50 

120 


MHz 

Cqbo 

V CB = 10V 



15 

pF 


PRINCIPAL DEVICE TYPES 


TO-202 (Package 35) 

NSD204 

NSD205 

NSD206 

NSDU56 

NSDU57 

92 PLUS (Package 90) 

92PE77C 

BD372D 

92 PLUS (Package 91) 

92PU56 

92PU57 

BD370D 


Power Dissipation vs Case 
Temperature TO-126 



| 0 25 50 75 100 125 150 

° Tc- CASE TEMPERATURE TO 


Maximum Power Dissipation 
vs Ambient Temperature 



*One square inch of copper run 


TO-126 (Package 38) 
BD140 
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Process 79 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON" 
Voltage vs Collector 
Current 


Base-Emitter 
Saturation Voltage 
vs Collector Current 





l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


Co I lecto r - E m itter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 


Collector-Base Capacitance 
vs Collector-Base Voltage 



V CB - COLLECTOR-BASE VOLTAGE (V) 


Safe Operating Area 
TO-202 


Maximum Power Dissipation 
vs Ambient Temperature 
(TO-202) 
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Process 2C/4F 



National 

Semiconductor 


Process 2C/4F NPN Epitaxial Power 



DESCRIPTION 

Process 2C/4F is a double epitaxial silicon mesa 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operating area is required. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv ceo 

l c = 100 mA, (Note 1) 

30 


100 

V 

bv cbo 

l c = 1 mA 

60 


200 

V 

bv ebo 

l E = 1mA 

5 

8 


V 

IcEO 

v CE = bv ceo - iov 


10 

300 

HA 

IcBO 

V CB = BV ceo 


0.1 

10 


*ebo 

V EB = 5V 


10 

100 

fxA 

h FE 

l c = 1.0A, V CE = IV, (Note 1) 

15 


200 


^CE (SAT) 

l c = 2.0A, l B = 0.3A, (Note 1) 



0.5 

V 

V BE(ON) 

l c = 2.0A, V CE = 2.0V, (Note 1) 



1.0 

V 

SOA 

TO-220, V CE = 25V t = 1 sec 

1.6 



A 

SOA 

TO-126, V CE -33.3V, t= 1 sec 

0.9 



A 

SOA 

TO-202, V CE = 30V, t - 1 sec 

0.4 



A 

f T 

l c -0.5A, V CE =2V 

4 



MHz 

t d 

lc = 1A, I B1 = l B2 - 0.1 A, 

V cc = 40V 


0.05 


MS 

t r 

l C = 1A. I B1 =I B2 =0.1A, 

V cc = 40V 


0.25 


MS 

t s 

l c = 1A, I B1 = l B2 = 0.1 A, 

V cc = 40V 


0.75 


/ 

tf 

l c = 1A, I B1 = l B2 = 0.1 A, 

V cc = 40V 


0.25 


MS 

Pd(max) 

TO-220 

40 



W 


TO-126 

30 



W 


TO-202 

12.5 



W 

^jc 

TO-220 



3.125 

°C/W 


TO-126 



4.167 

°C/W 


TO-202 



10.0 

°C/W 


Note 1 : Pulsed measurement = 300ms pulse width. 


PRINCIPAL DEVICE TYPES 


TO-220 (Package 37) 


DC44C1 

NSP520 

TIP29B 

DC44C2 

NSP521 

TIP29C 

DC44C4 

NSP4921 

TIP31 

DC44C5 

NSP4922 

TIP31A 

DC44C7 

NSP4923 

TIP31B 

DC44C8 . 

TIP29 

TIP31C 

DC44C10 

TIP29A 

TIP61 


TO-126 (Package 38) 

TIP61A 2N4921 
TIP61B 2N4922 
TIP61C 2N4923 
MJE520 
MJE521 
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Process 2C/4F 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON" 
Voltage vs Collector 
Current 


Base-Emitter Saturation 
Voltage vs Collector 
Current 



0.01 0.1 1 3 10 


l c - COLLECTOR CURRENT (AMPS) 



001 0.1 1 3 10 

l c - COLLECTOR CURRENT (AMPS) 



0.01 0.1 1 3 10 

l c - COLLECTOR CURRENT (AMPS) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 


Collector-Base Capacitance 
vs Collector-Base Voltage 



l c - COLLECTOR CURRENT (AMPS) 



t c - COLLECTOR CURRENT (AMPS) 


V CB - COLLECTOR BASE VOLTAGE (V) 


Safe Operating Area 
TO-220 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-202 



Maximum Power 
Dissipation vs Case 

Temperature Switching Circuit 
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Process 2C/4F 



Process 2E/4E 



National 

Semiconductor 


Process 2E/4E NPN Epitaxial Power 


0.090 

(2.286) 



DESCRIPTION 

Process 2E/4E is a double epitaxial silicon mesa 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operation area is required. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv ceo 

l c = 100 mA, (Note 1) 

30 

60 

100 

V 

bv C bo 

1 c ~ 1 m A 

50 


200 

V 

BV ebo 

l E = 1mA 

5 

8 


V 

*CEO 

V C e = bv ceo - 10V 


50 

300 

mA 

IcBO 

V C b = bv ceo 


10 

100 

mA 

•ebo 

> 

LO 

it 

GQ 

111 

> 


50 

1000 

mA 

hFE 

l c = 1.5 A, V CE = 20V, (Note 1) 

20 


200 


VcE(SAT) 

l c = 4.0 A, l B = 0.6A, (Note 1) 



0.6 

V 

Vbe(on) 

l c = 4.0A, V CE = 2.0V, (Note 1) 



1.3 

V 

SOA 

TO-220, V CE = 33.3V, t = 1 sec 

1.5 



A 

SOA 

TO-126, V CE = 33.3V, t = 1 sec 

1.2 



A 

SOA 

TO-202, V CE = 30V, t = 1 sec 

0.5 



A 

f T 

l c = 0.5A, V CE = 2V, f = 1 MHz 

4 



MHz 

td 

l c = 1.0A, I B1 =0.1 A, l B2 =0.1 A, 

V cc = 30V 


0.10 


ms 

t r 

l c = 1.0A, I B1 = 0.1 A, l B2 =0.1 A, 

V cc • 30V 


0.25 


ms 


l c = 1.0A, I B1 =0.1 A, l B2 = 0.1 A, 

V cc = 30V 


0.35 


ms 

tf 

l c = 1.0A, I B1 =0.1 A, l B2 =0.1 A, 

V cc = 30V 


0.23 


ms 

P D(MAX) 

TO-220 

50 



w 


TO-126 

40 



w 


TO-202 

15 



w 

*jc 

TO-220 



2.5 

°c/w 


TO-126 



3.125 

°c/w 


TO-202 



8.33 

°c/w 


Note 1: Pulsed measurement = 300jus pulse width 

PRINCIPAL DEVICE TYPES 

TO-220 (Package 37) TO-126 (Package 38) 


2N5293 

2N5298 

2N6130 

2N6291 

D44C9 

NSP41B 

2N5190 

2N5294 

2N6121 

2N6131 

2N6292 

D44C11 

NSP41C 

2N5191 

2N5295 

2N6122 

2N6288 

2N6293 

D44C12 

NSP5190 

2N5192 

2N5296 

2N6123 

2N6289 

D44C3 

NSP41 

NSP5192 


2N5297 

2N6129 

2N6290 

D44C6 

NSP41A 

NSP5193 
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Process 2E/4E 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



Base-Emitter "ON" 
Voltage vs Collector 
Current 



0.01 01 1 5 

l c - COLLECTOR CURRENT (AMPS) 


Base-Emitter Saturation 
Voltage vs Collector 
Current 



0.01 0 1 1 5 


l c - COLLECTOR CURRENT (AMPS) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 



0 01 0.1 1 5 

l c - COLLECTOR CURRENT (AMPS) 


Gain Bandwidth 
Product vs Collector 
Current 


Typical Collector 
Capacitance vs Collector- 
Base Voltage 



0.1 0.01 1 2 

l c - COLLECTOR CURRENT (AMPS) 



0 10 20 30 

V CB - COLLECTOR BASE VOLTAGE (V) 


Safe Operating Area 
TO-220 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-202 





V CE - COLLECTOR-EMITTER VOLTAGE (V) 


V CE - COLLECTOR EMITTER VOLTAGE (V) 


V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Power 
Dissipation vs Case 

Temperature Switching Circuit 



Process 2E/4E 



Process 2J/4J 



National 

Semiconductor 


0.086 

(2.184)' 



Process 2J/4J 
NPN Power Darlington 

DESCRIPTION 

Process 2J/4J is a double epitaxial silicon mesa 
device. Complement to Process 3J/5J. 

APPLICATION 

This device was designed for use in driver and 
output stages of complementary audio amplifier 
circuits. It is also well suited for solenoid driver 
applications. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 


bv ceo 

l c = 100 mA 

30 


100 

V 

BV C bo 

l c = IOOjuA 

50 


120 

V 

BV ebo 

l E = 2mA 

5 



V 

•cEO 

V ce = 1/2BV ceo 



0.5 

mA 

IcBO 

v cb = bv ceo 



200 

HA 

Iebo 

V EB = 5V 



2.0 

mA 

til 

LL 

JC 

l c = 2A, V CE = 3V 

500 


15,000 


V CE(SAT) 

l c = 5A, l B = 2.0 mA 



3.0 

V 

Vbe(on) 

l c = 5A, V CE = 3V 



2.5 

V 

^ob o 

V CB = 10V 


30 


pF 

IhFEl 

l c = 1 A, V CE = 3V f f = 1 MHz 


9 


MHz 

^ON 

l c = 6A, V CE = 30V, ( Figure 1) 


1.25 


US 

1-OFF 

l c = 6A, V CE = 30V, (Figure 1) 


2.75 


Ais 

SOA 

TO-220, V CE = 33V, t = 1 sec 

1.5 



A 

SOA 

TO-126, V CE = 33V, t = 1 sec 

1.2 



A 

P D(MAX) 

TO-220 

50 



W 

Pd(max) 

TO-126 

40 



W 

0 ic 

TO-220 



2.5 

°C/W 

Oic 

TO-126 



3.125 

°C/W 


PRINCIPAL DEVICE TYPES 


TO-220 (Package 37) 
2N6386 NSP2101 

TIP1 10 NSP2102 

TIP1 11 NSP2103 

TIP1 12 
NSP2100 


TO-126 (Package 38) 
2N6037 MJE802 
2N6038 MJE803 
2N6039 
MJE800 
MJE801 
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Process 2J/4J 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON” 
Voltage vs Collector 
Current 


Base-Emitter Saturation 
Voltage vs Collector 
Current 



01 1 10 

l c - COLLECTOR CURRENT (AMPS) 



l c - COLLECTOR CURRENT (AMPS) 



l c - COLLECTOR CURRENT (AMPS) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-220 



l c - COLLECTOR CURRENT (AMPS) 



Q1 I I 1 1 11 1 III I I U nil 

1 10 100 


V CE - COLLECTOR EMITTER VOLTAGE (V) 



1 10 100 
V CE - COLLECTOR EMITTER VOLTAGE (V) 


Maximum Power 
Dissipation vs Case 
Temperature 


Switching Times vs 
Collector Current 




0 25 50 75 100 125 150 

T c - CASE TEMPERATURE (°C) 



0.1 0 2 0.5 1 2 5 10 

l c - COLLECTOR CURRENT (AMPS) 



Process 2J/4J 



Process 3C/5F 



National 

Semiconductor 


Process 3C/5F PNP Epitaxial Power 


0.062 

(U75) 



DESCRIPTION 


Process 3C/5F is a double epitaxial silicon mesa 
with diffused emitter. 

APPLICATION 


This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operating area is required. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

BVCEO 

1C = 100 mA 

30 


100 

V 

BVCBO 

1C = 1 mA 

50 


150 

V 

BVebO 

lE = 1 mA 

5 

6.5 


V 

'CEO 

VCE = BVcEO -10V 


10 

300 

AtA 

'CBO 

VcB = BVcEO 


0.1 

10 

MA 

>EBO 

V EB = 5V 


10 

100 

ma 

hFE 

IC=1.0A, Vce = L0V 

10 


120 


VCE(SAT) 

1C = 2.0A, Ib = 0.3A 



0.5 

V 

VBE(ON) 

1C = 2.0 A, Vqe = 2.0V 



1.1 

V 

SOA 

TO-220, V C E = 25V, t= 1 sec 

1.6 



A 

SOA 

TO-126, V C E = 33.3V, t= 1 sec 

0.9 



A 

SOA 

TO-202, V C E = 33.3V, t = 1 sec 

0.375 



A 

fT 

IC = 0.5A, Vce = 2V 

A 



MHz 

td 



0.03 


Ms 

tr 

1C = 1 A, 1 B1 = 1 B2 = O' 1 A 


0.20 


Ms 

t s 

V C C = 40V , 


0.26 


MS 

tf 



0.20 


MS 

PD 

TO-220 



40 

W 


TO-126 



30 

W 


TO-202 

\ 


12.5 

W 

0jc 

TO-220 



3.125 

°C/W 


TO-126 



4.167 

°C/W 


TO-202 



10.0 

°C/W 


Note 1 : Pulsed measurement = 300ms pulse width. 

PRINCIPAL DEVICE TYPES 

TO-220 (Package 37} TO-126 (Package 38) 


D45C1 

D45C7 

NSP370 

TIP30 

TIP32 

TIP62 

2N4918 

D45C2 

D45C8 

NSP4918 

TIP30A 

TIP32A 

TIP62A 

2N4919 

D45C4 

D45C10 

NSP4919 

TIP30B 

TIP32B 

TIP62B 

2N4920 

D45C5 

D45C11 

NSP4920 

TIP30C 

TIP32C 

TIP62C 

MJE370 
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Process 3C/5F 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



l c - COLLECTOR CURRENT (AMPS) 


Base-Emitter "ON" 
Voltage vs Collector 
Current 



0.01 0.1 1 3 5 

l c - COLLECTOR CURRENT (AMPS) 


Base-Emitter 
Saturation Voltage 
vs Collector Current 



0 01 01 1.5 

l c - COLLECTOR CURRENT (AMPS) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 



l c - COLLECTOR CURRENT (AMPS) 


Gain Bandwidth 
Product vs 
Collector Current 


Typical Collector Capacitance 
vs Collector-Base Voltage 



0.02 0.1 1 2 
l c - COLLECTOR CURRENT (AMPS) 



§ 0 10 20 30 

V CB - COLLECTOR-BASE VOLTAGE (V) 


Safe Operating Area 
TO-220 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-202 



V CE - COLLECTOR EMITTER VOLTAGE (V) 


V CE - COLLECTOR EMITTER VOLTAGE (V) 


V CE - COLLECTOR EMITTER VOLTAGE (V) 


Maximum Power 
Dissipation vs 
Case Temperature 



C 50 . 100 150 

T c - CASE TEMPERATURE (°C) 


Switching Circuit 



Process 3C/5F 




Process 3E/5E 



National 

Semiconductor 


Process 3E/5E PNP Epitaxial Power 



DESCRIPTION 

Process 3E/5E is a double epitaxial silicon mesa 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operation area is required. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv CE0 

l c = 100 mA, (Note 1) 

' 30 

60 

100 

V 

bv CBO 

l c = 1 mA 

40 


150 

V 

BV E bo 

l E = 1 mA 

5 

8 


V 

'CEO 

v CE = bv ceo 

■ 

’ 

50 

300 

VA 

'CBO 

v CB = bv CEO 


10 

100 

fiA 

•ebo 

V eb = 5V 


50 

1000 

ma 

i r 

Tl 

m 

l c = 1.5A, V CE = 2.0V, (Note 1) 

20 


170 


VCE(SAT) 

Iq = 4.0A, Ib = 0.6A, (Note 1 ) 



0.65 

V 

VBE(ON) 

1C = 4.0A, Vce = 2.0V, (Note 1 ) 



1.3 

V 

SOA 

TO-220, Vce = 33.3V, t = 1 sec 

1.5 



A 

SOA 

TO-126, V C E = 33.3V, t= 1 sec 

1.2 



A 

SOA 

TO-202, Vce = 33.3V, t - 1 sec 

0.45' 



A 

ft 

1C = 0.5 A, Vce = 2V, f = 1 MHz 

4 



MHz 

td 

IC= 1.0A, I B 1 = 0.1 A, 1 B2 = 0.1 A, 


0.10 


/ts 


vce = 30v 





t r 

lc= 1.0A, I B 1 = 0.1 A, lB 2 = 0.1 A, 


0.25 


MS 


vce = 30v 





ts 

l C = 1.0A, I B1 =0.1 A, l B2 = 0.1 A, 


0.40 


MS 


Vce = 30V 





tf 

lc= 1.0A, I B1 = 0.1 A, l B2 = 0.1 A, 

! 

0.23 


Ms 


v C e = 30V 

i 




PD(MAX) 

TO-220 



50 

W 


TO-126 



40 

w 


TO-202 



15 

w 

0jc 

TO-220 



2.5 

°c/w 


TO-126 



3.125 

°c/w 


TO-202 



8,33 

°c/w 


Note 1 : Pulsed measurement = 300ms pulse width. 


PRINCIPAL DEVICE TYPES 


TO-220 (Package 37) 



TO-126 (Package 38) 

2N6106 

2N6124 

D45C3 

NSP42B 

2N5193 

2N6107 

2N6125 

D45C6 

NSP42C 

2N5194 

2N6108 

2N6126 

D45C9 

NSP371 

2N5195 

2N6109 

2N6132 

D45C12 

NSP5193 

MJE371 

2N6110 

2N6133 

NSP42 

NSP5194 


2N6111 

2N6134 

NSP42A 

NSP5195 
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Process 3E/5E 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



0.01 0.1 1 5 

l c - COLLECTOR CURRENT (AMPS) 


Base-Emitter “ON" 
Voltage vs Collector 
Current 



o 01 0.1 1 5 


l c - COLLECTOR CURRENT (AMPS) 


Base-Emitter 
Saturation Voltage 
vs Collector Current 



0.01 0.1 1 5 

l c - COLLECTOR CURRENT (AMPS) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 



0.01 0.1 1 5 

l c - COLLECTOR CURRENT (AMPS) 


Gain Bandwidth 
Product vs Collector 
Current 


Collector-Base Capacitance 
vs Collector-Base Voltage 



Safe Operating Area 
TO-220 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-202 



Maximum Power 
Dissipation vs Case 
Temperature 


§ 



0 SO 100 150 


T c - CASE TEMPERATURE (°C) 


Switching Circuit 
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Process 3E/5E 




Process 3J/5J 


Process 3J/5J 
PNP Power Darlington 

DESCRIPTION 

Process 3J/5J is a double epitaxial silicon mesa 
device. Complement to Process 2J/4J. 


APPLICATION 

This device was designed for use in driver and 
output stages of complementary audio amplifier 
nnpc circuits. It is also well suited for solenoid driver 

0.DS6 

T 676 ) applications. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

BVceo 

1 q = 1 00 m A 

30 


100 

V. 

bv cbo 

l c = 100/iA 

50 


120 

V 

BVebo 

l E = 2 mA 

5 



V 

•ceo 

V CE = 1/2 BV ceo 



0.5 

mA 

IcBO 

V C B = ^^CEO 



200 

gA 

Ubo 

< 

m 

CD 

II 

(71 

< 



2.0 

mA 

h FE 

l c = 2A, V CE = 3V 

500 




VcE(SAT) 

1 q = 5A, lg = 2.0 mA 



3.3 

V 

Vbe(on) 

l c = 5A, V CE = 3V 



2.8 

V 

C OBO 

V CB = 10V 


35 


pF 

IHfeI 

l c = 1 A, V CE = 3V, f = 1 MHz 


4 




l c = 6A, V CE = 30V, (Figure 1) 

i 

2.0 



toFF 

l c = 6A, V CE = 30V, (Figure 1) 

1 

I 

2.6 



P D(MAX) 

TO-220 

50 



W 

P D(MAX) 

TO-126 

40 



W 


TO-220 



2.5 

°C/W 

«ie 

TO-126 



3.125 

°C/W 


PRINCIPAL DEVICE TYPES 

TO-220 (Package 37) 
TIP1 15 
TIP1 16 
TIP1 17 
NSP2090 
NSP2091 
NSP2092 
NSP2093 


TO-126 (Package 38) 

2N6034 

2N6035 

2N6036 

MJE700 

MJE701 

MJE702 

MJE703 



National 

Semiconductor 
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Process 3J/5J 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON" 
Voltage vs Collector 
Current 


Base- Emitter 
Saturation Voltage 
vs Collector Current 



0.1 05 1 5 10 

l c - COLLECTOR CURRENT (A) 



0.1 0.5 1 5 10 

l c - COLLECTOR CURRENT (A) 



01 0.5 1 5 10 

l c - COLLECTOR CURRENT (A) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-220 



l c -COLLECTOR CURRENT (A) 


V CE - COLLECTOR EMITTER VOLTAGE (V) 


V CE - COLLECTOR EMITTER VOLTAGE (V) 


Maximum Power 
Dissipation vs Case 
Temperature 


Switching Times vs 
Collector Current 



V CC =35V 


-15V 


GENERATOR = HP1900A 
DUTY CYCLE = 1% 
PULSE WIDTH = 5-10 m s 

l c =6A 

•bi< Ib 2 = A mA 
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Process 3J/5J 




Process 4A 



National 

Semiconductor 



Process 4A Epitaxial Power 


DESCRIPTION 

Process 4A is a double epitaxial silicon NPN mesa 
device with diffused emitter. 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operating area is required. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv ceo 

l c = 200 mA, (Note 1 ) 

40 


100 

V 

bv cbo 

l c = 1 mA 

60 



V 

bv ebo 

l E = 0.5 mA 

5 

7 


V 

•ceo 

v CE = bv ceo -iov 


10 

200 

/tA 

•cbo 

V C b = BV ceo + 20V 


1 

20 

juA 

Iebo 

V EB = 5V 


1 

500 

/xA 

h FE 

l c = 2.5 A, V CE = 2V 

20 


160 


VcE(SAT) 

l c = 4 A, l B = 0.4 A 


0.4 

0.6 

V 

Vbe(on) 

l c =5A, V CE = 2V 


1.1 

1.3 

V 

SOA 

TO-3, l c = 3 A, t = 1 sec 

30 



V 

SOA 

TO-220, l c = 2 A, t = 1 sec 

30 



V 

ft 

l c =0.5 A, V CE = 5V,f= 1 MHz 

2 

3 



td 

l c = 5 A,’ l B i = l B 2 = 0.5 A 

V cc = 40V 


0.07 


MS 

t r 

1 c = 5 A, l B -j = l B 2 = 0.5 A, 

V cc = 40V 


0.8 


MS 

t. 

l c = 5 A, I B1 = l B2 =: 0.5 A, 

V cc = 40V 

1 

i 

0.4 

i 


MS 

t f 

1 c = 5 A, l B -j = l B 2 = 0.5 A, 

V cc = 40V 


0.5 


MS 

P D(MAX) 

TO-3 

115 



W 

P D(MAX) 

TO-220 

60 



W 

^ic 

TO-3 



1.52 

°C/W 

^ic 

TO 220 



2.08 

°C/W 


Note 1 : Pulsed measurement = 300 /js pulse width. 

PRINCIPAL DEVICE TYPES 

TO-220 (Package 37) TO-3 (Package 98) 


NSP5977 

NSP2021 

2N6102, 2N6103 

D44H1 

D44H7 

NSP2480 

2N3055 

2N5067 MJ2801 

NSP5978 

NSP205 

2N6100, 2N6101 

D44H2 

D44H8 

NSP2481 

2N4913 

- 2N5068 

NSP5979 

NSP3055 

2N6486 

D44H4 

D44H1Q 

NSP2482 

2N4914 

2N5069 

NSP2020 

2N6098, 2N6099 

2N6487 

D44H5 

D44H1 1 

NSP2483 

2N4915 

2N6569 
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Process 4A 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Base-Emitter Saturation 
Voltage vs Collector 
Current 



Base-Emitter "ON" 
Voltage vs Collector 
Current 


Gain Bandwidth Product 
vs Collector Current 


Junction Capacitance 
vs Reverse Bias Voltage 



l c - COLLECTOR CURRENT (A) 


l c - COLLECTOR CURRENT (A) 


V R - REVERSE BIAS VOLTAGE (V) 


Safe Operating Area TO-3 




1 5 10 50 100 

V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Power 
Dissipation vs Case 
Temperature 



T c - CASE TEMPERATURE (°C) 
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Process 4A 



Process 4B 



National 

Semiconductor 



Process 4B NPN 
Epitaxial Power 


DESCRIPTION 

Process 4B is a double epitaxial silicon mesa transistor 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose amplifier 
and switching circuits where a large safe operating area 
is required. 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

BVCEO 

1C = 200 mA 

60 

80 

150 

V 

BVcbO 

IC = 500^tA 

60 



V 

BVebO 

l£ = 100 juA 

5 

7 


V 

'CEO 

V. C E = 30V 



1 

mA 

'CEX 

,VcE = 60V f Vbe = -L5V 



0.5 

mA 

ICBO 

V CB - 60V 



0.5 

mA 

lEBO 

> 

LO 

II 

CD 

LU 

> 



1 

mA 

Hfe 

IC=1A,V C E = 2V 

25 




Hfe 

IC = 3A, Vce = 2V 

15 


100 


hfe 

Iq = 8A, V C E = 4V 

5 




VCE(SAT) 

Iq = 5A, lg = 0.5A 



1 

V 

VcE(SAT) 

IC=8A, l B = 1.6A 



3 

V 

VBE(SAT) 

IC = 5A, Ib = 0.5A 



1.6 

V 

VBE(ON) 

IC = 3A,V C E = 2V 



1.5 

V 

Oobo 

V C B = 10V 



300 

pF 

ft 

Iq ~ 0.5A, V C E = 10V, f= 1 MHz 

4 



MHz 

SOA 

TO-3 Vce = 45V t = 1 sec 

3.3 



A 

SOA 

TO-220, V C E = 45V, t = 1 sec 

1.55 



A 

p D(MAX) 

TO-3 

150 

i 



W 

p D(MAX) 

TO-220 

70 



W 

^jc 

TO-3 



1.16 

°c/w 

0jc 

TO-220 


i 

1.78 

°c/w 


PRINCIPAL DEVICE TYPES 

TO-3 

2N3713 2N5758 2N5877 

2N3714 2N5759 2N5878 

2N3715 2N5760 MJ2840 

2N3716 MJ2841 
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Process 4B 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



Collector-Emitter Saturation 
Voltage vs Collector Current 



Base-Emitter Saturation 
Voltage vs Collector 
Current 



25iii a I 
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Process 4B 





Process 4C 


National 

Semiconductor 



Process 4C NPN 
Epitaxial Power 


DESCRIPTION 

Process 4C is a double epitaxial silicon mesa transistor 
with diffused emitter. 


pise APPLICATION 

( 3 . 962 ) 

This device was designed for general purpose amplifier 
and switching circuits where a large safe operating area 
is required. 


PARAMETER 


CONDITIONS 


BVCEO 

IC= 200 mA 

BVcbO 

Iq = 500 /i A 

BVebO 

1 E = 100 fiA 

»CEX 

V C E = 60V, VbE = -T5V 

ICBO 

V C B = 60V 

'EBO 

Veb = 5V 

h F e 

IC = 2A, Vce = 4V 

Hfe 

1C - 6A, VcE = 4V 

Hfe 

IC= 12A, V C E = 4V 

VCE(SAT) 

IC= 7A, Ib = 0.7A 

VCE(SAT) 

IC= 12A, Ib = 2.4A 

VBE(SAT) 

IC = 7A, l B = 0.7A 

VBE(ON) 

IC= 12 A, V C E = 4V 

Cobo 

V C B = 10V 

SOA 

TO-3, V C E = 50V, t = 1 sec 

ft 

Iq = 1 A, V C E = 10V, f= 1 MHz 

p D(MAX) 

TO-3 

P D(MAX) 

TO-220 

0jc 

TO-3 

6 ir 

TO-220 







Process 4C 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



0.01 0.1 1 10 100 
Iq - COLLECTOR CURRENT (A) 


Collector-Emitter Saturation 
Voltage vs Collector Current 



l c - COLLECTOR CURRENT (A) 


Base-Emitter Saturation 
Voltage vs Collector Current 



l c - COLLECTOR CURRENT (A) 


Base- Emitter ON Voltage vs 
Collector Current 



Junction Capacitance vs 
Reverse Bias Voltage 



Q.1 1 10 100 

V R - REVERSE BIAS VOLTAGE (V) 


Maximum Power Dissipation vs 



T c - CASE TEMPERATURE (°C) 



1 10 100 
Vc E - COLLECTOR-EMITTER VOLTAGE (V) 
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Process 4C 



Process 4G 



National 

Semiconductor 



Process 4G NPN 
Epitaxial Power 


DESCRIPTION 

Process 4G is a double epitaxial silicon mesa transistor 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose amplifier 
and switching circuits where a large safe operating area 
is required. 


PARAMETER 

CONDITIONS 


TYP 


UNITS 

BVcEO 

Ic = 200 mA 

I 

80 

150 

V 

BVcbO 

1C = 1 mA 




V 

BVeBO 

lE=100juA 

I 



V 

•CEO 

V C E = 30V 



2 

mA 

ICEX 

V C E = 60V, Vbe = -1-5V 



1 

mA 

'CBO 

V C B = 60V 



1 

mA 

'EBO 

V B E = 5V 



1 

mA 

Hfe 

IC = 3A, Vce = 4V 

35 




Hfe 

IC= 10A, VcE = 4V 

20 




hfe 

IC = 20A, V C E = 4V 

5 




VCE(SAT) 

IC= 15 A, Ib = 1.5A 



1 

V 

VCE(SAT) 

IC ~ 20A, l B = 4A 



4 

V 

VBE(SAT) 

IC= 15A, l B = 1.5A 



1.8 

V 

VBE(ON) 

IC = 20A f VcE = 4V 



2.5 

V 

1 

'-'obo 

V C B= 10V 



500 

PF 

ft 

l C = 1 A, V C E= 10V, f= 1 MHz 

4 



MHz 

PD(MAX) 

TO-3 

200 



W 

0jc 

TO-3 



0.875 

°C/W 


PRINCIPAL DEVICE TYPES 

TO-3 

2N5629 

2N5630 

2N5631 

2N5885 

2N5886 

2N5301 

2N5302 

2N5303 

MJ802 
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National 

Semiconductor 


Process 4K NPN 
Epitaxial Power 



DESCRIPTION 

Process 4K is a double epitaxial silicon mesa Darlington 
transistor. 

APPLICATION 

The 4K was designed for general purpose amplifier 
and low-speed switching applications. 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

BVCEO 

Iq = 100 mA 

60 

80/ 

150 

V 

BVcbO 

1C = 500 /iA 

60 



V 

BVebO 

1 E = 5 mA 

5 



V 

•CEO 

V C E = 30V 



0.5 

mA 

'CEX 

VcE = 60V, Veb = 1-5V 



0.5 

mA 

• ebo 

V B E = 5V 



2.0 

, mA 

hfe 

l C = 4 A, V C E ~ 3V 

750 


18000 


hfe 

IC = 8A, V C E = 3V 

100 




VCE(SAT) 

Iq - 4A, Ib = 16 mA 



2 

V 

VCE(SAT) 

lC = 8A, Ib = 80 mA 



3 

V 

VBE(SAT) 

lC = 8A, Ib = 80 mA 



4 

V 

VBE(ON) 

l C = 4A, Vce = 3V 



2.8 

V 

Cobo 

V(j B = iov 



200 

pF 

ft 

IC = 3A, VcE = 3V, f= 1 MHz 

4 



MHz 

p D(MAX) 

TO-3 

120 



W 

P D(MAX) 

TO-220 

60 



W 

0jc 

TO-3 



1.66 

°C/W 

0jc 

TO-220 



2.08 

°C/W 


PRINCIPAL DEVICE TYPES 


TO-3 

2N6055 

2N6056 

2N6383 

2N6384 


2N6385 

MJ1000 

MJ1001 


TO-220 
TIP121 
TIPI 22 
TIP130 
TIP131 


TIPI 32 
SE9300 
SE9301 
SE9302 
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Process 4K 



h FE - TYPICAL NORMALIZED PULSED 

COLLECTOR CURRENT (A) V B e{QN) - BASE-EMITTER ON VOLTAGE (V) CURRENT GAIN 




PjS National 
mZi Semiconductor 


Process 5A Epitaxial Power 


( 2 . 540 ) 


m 


1 1 

! 


m* 




w 


#1 

\ 

i 


0M 

\ 


w 


0.100 

( 2 . 540 ) 


DESCRIPTION 

Process 5A is a double epitaxial silicon PNP mesa 
device with a diffused emitter. 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operating area is required. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

BVceo 

l c = 200 mA, (Note 1) 

40 


100 

V 

BVcbo 

1 q = 1 mA 

60 


150 

V 

bv ebo 

l E = 0.5 mA 

5 

7 


V 

Iceo 

V C e = BV ceo “ 10V 


10 

200 

HA 

•cBO 

V CB = BV ceo + 20V 


1 

20 

HA 

*EBO 

< 

m 

DO 

II 

cn 

< 


1 

500 

juA 

h FE 

l c = 2.5 A, V CE =2 V 

20 


200 


VcE(SAT) 

l c - 4 A, l B =0.4 A 


0.5 

0.6 

V 

Vbe(on) 

l c = 5 A. V CE = 2V 


1.2 

1.3 

. V 

Boa 

l c = 3 A, t = 1 sec 

30 



V 

ft 

l c = 0.5 A, V CE = 5V, f = 1 MHz 

2 




t d 

l c = 5A, I B1 = l B2 = 0.5 A 

V cc = 40V 


0.03 

, 

Ms 

t r 

l c = 5 A, I B1 = l B2 = 0.5 A, 

V cc = 40V 


0.27 

i 

I 

Ms 

t s 

lc = 5 A, I B1 = l B2 = 0.5 A, 

V cc = 40V 


0.3 


Ms 

t f 

l c = 5A, I B1 = l B2 = 0.5 A, 

V cc = 40V 


0.37 


Ms 

P D(MAX) 

TO-220 

60 




^jc 

TO-220 



2.08 

°C/W 


Note 1: Pulsed measurement = 300 jus pulse width. 

PRINCIPAL DEVICE TYPES 

TO-220 


NSP5974 

NSP2955 

D45H4 

NSP5975 

2N6489 

D45H5 

NSP5976 

2N6490 

D45H7 

NSP2010 

2N6491 

D45H8 

NSP2011 

D45H1 

D45H10 

NSP105 

D45H2 

D45H11 
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Process 5A 



Process 5A 


Process 5A 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Base-Emitter Saturation 
Voltage vs Collector 
Current 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 



t=B 

I* 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 


Base-Emitter "ON" 
Voltage vs Collector 
Current 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 


Gain Bandwidth Product 
vs Collector Current 



0.1 1 10 
l c - COLLECTOR CURRENT (A) 


Junction Capacitance 
vs Reverse Bias Voltage 



1 2 10 20 100 
V R - REVERSE BIAS VOLTAGE (V) 



1 10 100 
V CE - COLLECTOR-EMITTER VOLTAGE (V) 



1 10 100 
V c6 - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Power Dissipation 



T c - CASE TEMPERATURE (°C) 
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National 

Semiconductor 


Process 5B PNP 
Epitaxial Power 



DESCRIPTION 


Process 5B is a double epitaxial silicon mesa transistor 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose amplifier 
and switching circuits where a large safe operating area 
is required. 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

BVCEO 

1C = 200 mA 

60 

80 

150 

V 

BVcbO 

1C = 500 /iA 

60 



V 

BVebO 

1 E = 100 juA 

5 



V 

•CEO 

VqE = 30V 



2 

mA 

•CEX 

VCE = 60V, Vbe = -1-5V 



1 

mA 

ICBO 

Vcb = 60V 



1 

mA 

• ebo 

V B E = 5V 



1 

mA 

hfe 

IC=1A,V C E = 2V 

25 




Hfe 

IC = 3A, V C E = 2V 

15 


100 


hfe 

Iq = 8 A, V C E “ 4V 

5 




VCE(SAT) 

IC= 5A, Ib =0.5A 



1 

V 

VCE(SAT) 

IC = 8A, Ib = 1.6A 



4 

V 

VBE(SAT) 

IC = 5A, l B = 0.5A 



1.8 

V 

VbE(ON) 

•C = 3A, VcE = 2V 



2.5 

V 

Cobo 

V C B = 10V 



500 

pF 

ft 

IC = 0.5A, V C E= 10V, f= 1 MHz 

4 



MHz 

P D(MAX) 

TO-3 

150 



W 

P D(MAX) 

TO-220 

70 



W 

0jc 

TO-3 



1.16 

°C/W 

0jc 

TO-220 



1.78 

°C/W 


PRINCIPAL DEVICE TYPES 

TO-3 

2N3789 2N4908 2N6227 

2N3790 2N4909 2N6228 

2N3791 2N5875 MJ2940 

2N3792 2N5876 MJ2941 

2N4907 2N6226 
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Process 5B 



Process 5B 


Process 5B 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



0.01 0.1 1 10 
l C - COLLECTOR CURRENT (A) 


Collector-Emitter Saturation 
Voltage vs Collector Current 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 


Base-Emitter Saturation Voltage 



0.01 0.1 1 10 
l C - COLLECTOR CURRENT (A) 


Base-Emitter ON Voltage 
vs Collector Current 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 


Junction Capacitance vs 
Reverse Bias Voltage 



0.1 1 10 100 
V R - REVERSE BIAS VOLTAGE (V) 


Maximum Power Dissipation 
vs Case Temperature 



0 40 80 120 160 200 

T C - CASE TEMPERATURE (°C) 


Safe Operating Area TO-3 




1 10 100 


VcE - COLLECTOR-EMITTER VOLTAGE (V) 


V CE - COLLECTOR-EMITTER VOLTAGE (V) 
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DESCRIPTION 


Process 5C is a double epitaxial silicon mesa transistor 
with diffused emitter. 









PARAMETER 

CONDITIONS 

BVCEO 

1C = 200 mA 

BVcbO 

1C = 500 /iA 

BVebO 

l£ - 100 aa 

iCEX 

VcE = 60V ( V B E= 1.5V 

ICBO 

V C B = 60V 

'EBO 

V E B = 5V 

Hfe 

IC = 2A, V C E = 4V 

hfe 

IC = 6A, VcE = 4V 

hfe 

lC= 12A, VcE = 4V 

VCE(SAT) 

IC = 7A < Ib = 0.7A 

VCE(SAT) 

IC= 1 2 A, Ib = 2.4A 

VBE(SAT) 

l C =7A, l B = 0.7A 

VBE(ON) 

IC= 12 A, Vce = 4V 

Cobo 

V C B=10V 

ft 

lc = 1A, Vce= 10V, f = 1 MHz 

PO(MAX) ' 

TO-3 

PD(MAX) 

TO-220 

$jc 

TO-3 

^jc 

TO-220 


PRINCIPAL DEVICE TYPES 

TO-3 

2N6229 2N5879 

2N6230 2N5880 

2N6231 BD350 


APPLICATION 




This device was designed for general purpose amplifier 
and switching circuits where a large safe operating area 
is required. 


MIN 

TYP 

MAX 

UNITS 

60 

80 

150 

V 

60 


100 

V 

5 



V 



0.5 

mA 



0.5 

mA 



1.0 

mA 

35 




20 


100 




Process 5C 
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National 

Semiconductor 


Process 5G PNP 
Epitaxial Power 



DESCRIPTION 

Process 5G is a double epitaxial silicon mesa transistor 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose amplifier 
and switching circuits where a large safe operating area 
is required. 


PARAMETER 

CONDITIONS 

BVcEO 

1C - 200 mA 

BVcbO 

■ Iq = 1 mA 

BVebO 

lE = 100 //A 

'CEO 

Vqe = 30V 

•CEX 

Vqe = 60V, V B E = 1.5V 

'CBO 

V C B = 60V 

Iebo 

VEB = 5V 

Hfe 

IC = 3A, Vce = 4V 

hfe 

lc= 10A, V C E = 4V 

Hfe 

IC = 20A, V C E = 4V 

v CE(SAT) 

IC= 15A, Ib = 1.5A 

VcE(SAT) 

IC = 20A, Ib = 4A 

VBE(SAT) 

lc= 15A, Ib = 1.5A 

v BE(ON) 

IC = 20A, VcE = 4V 

Cobo 

V C B= 10V 

ft 

lc= 1 A, Vce= 10V, f=1 MHz 

Pd(MAX) 


^jc 



PRINCIPAL DEVICE TYPES 

TO-3 

2N6029 

2N6030 

2N6031 

MJ4502 


Process 5G 




Process 5K PNP 
Epitaxial Power 






3 ARAMETER 

CONDITIONS 

BVcEO 

1 q ~ 100 mA 

bvcbo 

IQ = 500 {jlA 

bvebo 

I E = 5 mA 

o 

m 

O 

V C E = 30V 

ICEX 

VcE = 60V, Veb ^ 1.5V 

»ebo 

V B E = 5V 

Hfe 

IC = 4A, VcE = 3V 

Hfe 

l C = 8A, Vce = 3V 

VCE(SAT) 

Iq = 4A, Ib = 16 mA 

VCE(SAT) 

Iq = 8A, Ib = 80 mA 

VbE(SAT) 

Iq = 8A, is = 80 mA 

VBE(OIM) 

i C = 4A, Vce = 3V 

Cobo 

VcB = 10V 

ft 

!C = 3A. V C E = 3V, f = 1 MHz 

PD(MAX) 

TO 3 

PD(MAX) 

TO 220 

0jc 

TO-3 

^jc 

TO-220 


DESCRIPTION 

Process 5K is a double epitaxial silicon mesa Darlington 
transistor. 

APPLICATION 

The 5K was designed for general purpose amplifier 
and low-speed switching applications. 



PRINCIPAL DEVICE TYPES 

TO-3 

TO-220 


2N6053 

TIPI 25 

TIP136 

2N6054 

TIP126 

TIP137 

MJ900 

TIPI 27 

SE9401 

MJ901 

TIP135 

SE9402 






Process 5K 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 


Collector-Emitter Saturation 
Voltage vs Collector Current 



0.1 1 10 


l C - COLLECTOR CURRENT (A) 


Base-Emitter Saturation 
Voltage vs Collector Current 



0.1 1 10 
l c - COLLECTOR CURRENT (A) 


Base-Emitter ON Voltage vs 
Collector Current 



l c - COLLECTOR CURRENT (A) 


Junction Capacitance vs 
Reverse Bias Voltage 



0.1 1 10 100 
V R - REVERSE BIAS VOLTAGE'(V) 


Maximum Power Dissipation vs 
Case Temperature 



0 40 80 120 160 200 

T C - CASE TEMPERATURE (°C) 



1 10 100 



1 10 100 


V CE - COLLECTOR-EMITTER VOLTAGE (V) 


V CE - COLLECTOR-EMITTER VOLTAGE (V) 


C 
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SWITCHES/CHOPPERS 


Type 

No. 

Case 

Style 

BVqss 

bv GDO 
(V) @ l G 

Min (pA) 

(nA) 

Max 

;§8 

< D 
~ a 

(nA) 

Max 

'D(off) 

@ V DS 
(V) 

V GS 

(V) 

(V) 

Min 

Max 

V P 

o V ° S 

® (VI 

<D 

(nA) 

2N3824 

TO-72 

50 

1 

0.1 


30 

0.1 

15 

-8 


8 

15 

.1 

2N3966 

TO-72 

30 

1 

1 


20 

0.1 

10 

-7 

4 

6 

10 

10 

2N3970 

TO- 18 

40 

1 

0.25 


20 

0.25 

20 

-12 

4 

10 

20 

1 

2N3971 

TO- 18 

40 

1 

0.25 


20 

0.25 

20 

12 

2 

5 

20 

1 

2N3972 

TO-18 

40 

1 

0.25 


20 

0.25 

20 

-12 

- 0.5 

3 

20 

' 1 

•2N4091 

TO- 18 .. 

40 

1 

0.2* 


20 

0.2 

20 

-12 ' 

' 5 

10 

20 

. v 

♦2N4092 

TO-18 : 

40 .. 

1 

0.2* 


' 20 

0.2 

20 

-s' 

2 

7 

20 

' 1 

•2N4093 

TO-18 

.40 

• 1. 

0.2* 


20 

0.2 

20 

-6 

1 

5 

20 

1 

2N4391 

TO-18 

40 

i ' 

0.1 


20 

.0.1 

20 . 

-12 

4 

10 

20 

1, 

2N4392 

TO-18 

40 . 

1 

0.1 ‘ 


20 

. 0.1 • 

20 

-7 ' 

2 

'5 ■ 

20 

1 

2N4393 ■ 

TO-18 

40 

1 

0.1 


20 

0.1 

. 20 

'-5 

0,5 

3 

20 

-1 

•2N4856 , 

TO 18 

' 40 

i ; 

0.25 


20 

0.25 

15 . 

-10 

4 

10 

IS 

,5 

2N4856A 

TO-18 

40 

i 

0.25 


20 

0.25 

15 

-10 

4 

10 

15 

.5 

•2N4857 

; TO-18 

40 

1 ; ; 

0,25 


20 

0.25 ‘ 

.15 

-10 

2 

6 

15 

.5 

2N4857A 

TO-18 

40 

1 

0.25 


20 

0.25 

15 

-10 

2 

6 

15 

.5 

•2N4858 

"'TO- 18 ' 

,40 

1 ’ 

0.25 


20 

0.25 

15 

-to 

0.8 

4 

15 • 

’ , .5 

2N4858A 

TO-18 

40 

1 

0.25 


20 

0.25 

15 

-10 

0.8 

4 

15 

.5 

•2N4859 

TO-18 

30 

1 

0.25 


15 

0.25 

15 

-10 

4 

10 

15 

.5 

2N4859A 

TO-18 

30 

1 

0.25 


15 

0.25 

15 

-10 

4 

"10 

15 

.5 

•2N4860 

TO-18 

30 

1 

0.25 


.15 

0.25 

15 

-10 

2 

6 

15 

.5 

2N4860A 

TO-18 

30 ■ 

1 

0.25 


15 

0.25 

15 

-10 

2 

6 

15 

.5 

•2N4861 

TO-18 

30 

1 

0.25 


15 

0.25 

15 

-10 

0.8 

4 

15 

.5 

2N4861A 

TO-18 

30 

1 

0.25 


15 

0.25 

15 

-10 

0.8 

4 

15 

.5 

' 2N5432 

T.O-52 

25 

1 

0.2 


15 

0,2 

5 ' 

-10 

4 ' 

10 

5 

3 

2N5433 

TO-52 

25 

1 

0,2 


15 

0.2. 

5 

—10 

3 

9 

5 

3 

2N5434 ; 

' ■ TO-52 

■ 25 , 

1 

0.2 


15 

0.2 

5 

-10 

1 

4 

, 5 

.3' 

2N5555 

TO-92 

25 

10 ' 

1 


15 

10 

12 

-10 


(10) 




» Note. JAN qualified per applicable MIL-S-19500 specification. 


JFET Selection Guide 


N-Channel FETs 


•dss 

(mAI 

(5) 

Min Max 

V DS 

(V) 

r ds(on) 

(«) @ 'D 
Max (mA| 

(pF) 

Max 

c iss 

V DS 

[VI 

V GS 

(V) 

<P F >@ 

Max 

C rs s 

V DS 

(V) 

V GS 

(V) 

(ns) 

Max 

^ff 

(ns) 

Max 

Process 

No. 

Pkg. 

No. 




250 


6 

15 

0 

3 

0 

-8 



55 

25 

2 


20 

220 


6 

20 

0 

1.5 

0 

-7 



50 

25 

50 

150 

20 

30 

1 

25 

20 

0 

6 

0 

-12 

20 

30 

51 

02 

25 

75 

20 

60 

1 

25 

20 

0 

6 

0 

-12 

30 

60 

51 

02 

5 

30 

20 

100 

1 

25 

20 

0 

6 

0 

-12 

80 

100 

51 

02 

30 


20 

30 

1 

16 

,20 

0 

' 5 . " 

o ; „ 

. -20 

25 

40 

51 

02 

15. 


20 

50 

1 

16 

20 

0 

5 , 

0 

■20 

35 

60 

; 51 

02 

8 


20 

80 

1 

16 

20 

0' 

5 

0 

-20 

60 

: 80 

■ 51, / 

02 ;■ . 

50,- 

150 

20 

30 

1 

14 

20' 

0 

3.5 

0 

-12 

. 20 

35 

>. 51 

02 

25 

75 ' . ‘ 

20 , 

60 

1 

14 

20 

0 

35 

0 

-7 ■ 

20 

;■ 55 

51 

02 

5 

30 

20 

100 

1 

14 

20 ' 

0 

3.5 

0 

-5 ' 

20 

80 

51 

02 

bo ; 


IS . 

25 


18 

0 

-10 

8 

0. 

■ -10 ' 

9 , ; 

25 

' 51 

02. : 

50 


15 

25 


10 

0 

-10 

4 

0 

-10 

8 

20 

51 

02 

20 

100 

15 

40 ; 


18 

0 

-16 

8 

-0 

-10 ; 

10 

50 

51 ■ 

02 

20 

100 

15 

40 


10 

0 

-10 

3.5 - 

0 

-10 

10 

40 

. 51 

02 

8 

80 

15 

60 


18 

' 0 

-10 

. - s 

0 


20 

100 

' ; , 51 

02 

8 

80 

15 

60 


10 

0 

-10 

3.5 

0 . 

-10 

16 

80 

51 

02 

50 


15 

25 


18 

0 

-10 

8 

0 

-10 

9 

25 

51 

02 

50 


15 

25 


10 

.0 

-10 

4 

0 

-10 

8 

20 

51 

02 

20 

100 

15 

40 


18 

0 

-10 

8 

0 ■ 

-10 

10 

50 

51 

02 

20 

100 

15 

40 


10 , 

0 

-10 

3.5 

0 

-10 

10 

40 

51 

02 

8 

80 

15 

60 


18 

0 

-10 

8 

0 

-10 

20 

100 

-5 1 | 

02 

8 

80 

15 

60 


10 

0 

-10 

3.5 

0 

-10 

16 

80 

51 

02 

150 


15 

- 5 ' 

10 

30 

0 

-10 

15 

0 

-10 

5 

36 

68 /'-' 

07 ", 

1 100 


15 

i: ' 

10 

30 

0 

-10 

15 

. 0 

-10 

5 

36 

58 ; 

07 

1 30 


15 , 

10 

10 

30 

0 

-10 

15 

o’ 

-10 

5 

36 

. 58 

07 

15 


15 

150 


5 

15 

0 

1.2 

0 

-10 

10 

25 

50 

72 



SWITCHES/CHOPPERS (Continued) 


Type 

No. 

Case 

Style 

BVqss 

bv GDO 
(V) @ l G 

Min (m A) 

(nA) 

Max 

GSS 

DGO 
@ Vqq 
(V) 

(nA) 

Max 

! D(off) 

@ V DG 
(V) 

V GS 

(V) 

(V) 

Min 

V P 

@ V DS 
Max (V) 

2N5638 

. TG-92 

30 

10 

1 

- 15 

1 

15 

-12 


(12). 


2N5639 '* 

TO-92 

30 

10 ' 

1 ' 

'■ / . 15 

:; v- 

15 , 

-8 


(8) 


2N5640 

, TO-92 

.. ;30 ... 

10 

1 

. - 15 ' 

’ 1 

15 

“8 .. . 


(6) 


2N5653 

TO-92 

30 

10 

1 

15 

1 

15 

-12 


(12) 


2N5654 

TO-92 

25 

10 

1 

15 

10 

15 

-8 


(8) 


J108 

TO-92 

25 

1 

3 

15 

3 

5 

-10 

3 

10 

5 

J1Q9 

TO-92 

25 

1 

3 

15 

3 

5 

-10 

2 

6 

' 5 

J1 10 

TO-92 

25 

1 

3 

15 

3 

5 

-10 

.5 

4 

5 

Jin 

TO-92 

35 

1 

1 

15 

1 

5 

-10 

3 

10 

5 

2112 

TO-92 

35 

1 

1 

15 

1 

5 

-10 

1 

5 

5' 

2113 

TO-92 

35 

1 

1 v 

is 

1 

5 . 

-10 

.5 

3 

5 

J1 14 

TO-92 

25 

1 

1 

15 

1 

5 

-10 

3 

10 

5 

PIM409I 

TO-92 

40 

1. . 

n 

20 

1 

20 

—12 

5 

10 

20 

PN4092 

TO-92 

"40 ' 

i : 

T-* 

20 

1 

20 

-8 

2 

7 

20 

PN4093 

TO-92 

:40 ' - 

i . 

r 

20 

-1 

20 

- 6 . 

1 

5 

20 

PN 43.91 

TO-92 

' 40 

i 

1 ; 

' , 20 

1 

20 

-12 

4. 

10 

20 

PN4392 

TO-92 

40 

i 

1 , 

- , 20 

1 

20. 

-7 ' 

2 

5 

20 

PN4393 

TO-92' 

40 

i 

r ' 

■ ; . 2o ■ 

1 

20 

;~5 

.0.5 

3 

20 

PN485S 

TO-92 

40 ; 

i. 

i 

' 20. - 

1 

.15 

-10 

4 

10 

15 

PN48S7 

TO-92 

' 40 

1 

' i " 

20 . 

1 

15 • 

-10 

2 

6 

15 

PN4858 

TO-92 

40 

t 

i 

20 

1 

16 

-10 

0.8 

4 

15 

PN4859 

TO-92 

30 

1 

i 

15 

1 

15 

-10 

4 

10 

15 

PN4860 

TO-92 

30 

1 

i 

15 

1 

15 

-10 

2 

6 

15 

PN4861 

TO-92 

30 

1 

i 

15 

1 

15 

-10 

0.8 

4 - 

15 

TIS73 

TO-92 

' 30 

1 

2 

15 

2 

15 

-10 

4 

10 

15 

TIS74 

TO-92 

30 

1 

2 

15 

2 

15 

-10 

2 

6 

15 

TIS75 

TO-92 

30 

1 

2 

15 

2 

15 

-10 

0.8 

4 

15 

U1S97E 

TO-92 

40 

1 

0.2* 

20 




5 

10 

20 

U1898E 

TO-92 

40 

1 

0.2* 

20 




2 

7 

20 

U1S99E 

TO-92 

40 

1 

0.2* 

20 




1 

5 

20 


B^5 





8-4 


JFET Selection Guide 



RF, VHF, UHF AMPLIFIERS 


N-Channel FETs 


Type 

No. 

Case 

Style 

BVqsS 
BVqdO 
(V) @ l G 

Min (m A) 

■gss 

■dgo 

(pA) @ Vqq 
M ax (V) 

V P 

(V) @ v DS 

Min Max (V) 

■d 

(nA) 

'dss 

(mA) @ Vqs 

Min Max (V) 

Re 

(mmho) 

Min 

Y fs l 

@ Freq 
(MHz) 

R e (Y os ) 

(pmho) @ f 

Max (MHz) 

11 

V GS 

(V) 

Crss 

(pF) @ Vqs 
M ax (V) 

VGS 

(V) 

NF 

(dB) @ R g = Ik 
Freq 

Max (MHz) 

Process 

No. 

Pkg. 

No. 

2N3819 

TO-92 

25 

1 

2 

15 


8 

15 

2 

2 

20 

15 

1.6 

100 



8 

15 

0 

4 

15 

0 



50 

74 

2N3823 

TO-72 

30 

1 

0.5 

20 


8 

15 

.5 

4 

20 

15 

3.2 

200 

200 

200 

6 

15 

0 

2 

15 

0 

2.5 

100 

50 

25 

2N4223 

TO-72 

30 

10 

0.25 

20 

0.1 

8 

15 

.25 

3 

18 

15 

2.7 

200 

200 

200 

6 

15 

0 

2 

15 

0 

5 

200 

50 

25 

2N4224 

TO-72 

30 

10 

0.5 

20 

0.1 

8 

15 

.5 

2 

20 

15 

1.7 

200 

200 

200 

6 

15 

0 

2 

15 

0 



50 

25 

2N4416 

TO-72 

30 

1 

0.1 

20 


6 

15 

1 

5 

15 

15 

4 

400 

100 

.400 

4 

15 

0 

0.8 

15 

0 

4 

400 

50 

25 

•2IM4416A 

TO-72 

36 

'1 V ' ; 

0.1 

20 

2.5 _ 

; 6 

15 

1 

5 

15 

15 

4 

400 

100 

400 

4 

15 

0 

0.8 

' 45 

0 

4 

400 

SO 

25 

2N5078 

TO-72 

30 

1 

0.25 

20 

0.5 

. 8 

15 


4 

25 

15 

4 

200 

150 

200 

6 

15 

0 

2 

15 

0 

3 

200 

50 

25 

?N524 r 

TO 92 

30 

; 1 

1 

20 

; . t/ ' . 

6 ' . 

is 

TO 

5 

15 . 

15 

4 

400 

TOO 

400 

4.5 

15 

0 

1 

15 

0 

4 

AOQ 

90 

- 77 1 

2 N 6246 

TO-92 

30 

; lT~ 

- >/: 

: 20 

6.5 

4 ; 

■ : * ■ 15 . 

10 

1.5 

7 

15 

2.5 

400 

100 

400 

4.5 

15 

, 0 

1 

is 

0 



90 

77 • 

2N5247 ' , 

TO-92 

30 

. i ; 



1.5 

8 

15 

TO 

8 

24 

15 

4 

400 

150 

400 

4.5 

15 

0 

1 - 

15 

0 



90 

77 

2N5248 

TO-92 

30 

i 

5 

20 

1 

8 

15 

10 

4 

20 

15 

3 

200 

200 

200 

6 

15 

0 

2 

15 

0 



50 

74 

2N5397 

TO-72 

25 


0.1 

15 

1 

6 

10 

1 

10 

30 

to 

5-5 

450 

20° 

450 

5 

to 

10m 

1.2 

10 

10m 

3,5 

450 

90 


2N5398 

TO-72 

25 

i 

0.1 

15 

1 

6 

10 

1 

5 

40 

10 

5.0 

450 

400 

450 

5.5 

10 

0 

1.3 

10 

0 

3.2 

450' 

90 

29 

2N54S4 

TO-92 

25 

;;; t> v 

1 ; 

/ ’,20, 

rQ,3./ 

‘ 3 t 

15 

vio 

i. 

.5 ' •" 

15 

2.5 

100 

75 

100 

5 

15 , 


V 

15 

0 . 

3 

100 

50 

172.1' ; 

2N5485 

tp-02. r - 

25 

~ i / 

1 • 

20 

- 

4 

15 

10 

4 

10 

15 

. : 3 ; •• 

400 

100 

400 

5 

15 

0 

1 

15 

0 

4 

400 

50 

72 

2N5486 

TO-92 

25 

i 

1 

20 

2 ; 


15 

10 

8 

20 

15 

/ 3.5 / ( 

400 

■ 100 

400 

5 

15 

0 

1 

15 

0 

4 

400 

50 

72 

2N5668 

TO-92 

25 

10 

2 

15 

0.2 

4 

15 

10 

1 

5 

15 

i 

100 

50 

100 

7 

15 

0 

3 

15 

0 

2.5 

100 

50 

72 

2N5669 

TO-92 

25 

10 

2 

15 

1 

6 

15 

10 

4 

10 

15 

1.6 

100 

100 

100 

7 

15 

0 

3 

15 

0 

2.5 

100 

50 

72 

2N5670 

TO-92 

25 

10 

2 

15 

2 

8 

15 

10 

8 

20 

15 

2.5 

100 

150 

100 

7 

15 

0 

3 

15 

0 

2.5 

100 

50 

72 

2N5949 

TO-92 

30 

v:?/Tl V 



3 

7 / 


100 

/ 12 

18 

15 

3.0 

100 

* 75 

TOO 

6 

15 

0 

2 

15 

0 

V 

too 

50 

[ n ' r \ 

2N5950 

TO-92 

30 , 


TV 

'Xm ■ 

2.5 , 

6 

15 

100 

10 

15 

15 

3.0 

100 

75 

100 

5 

15 

0 

... 2. .... 

15 

0 > 

' 5; - 

100 

50 

77 

2N5951 

' TO-92 

30 

" ■ 1 " 

1 

15 

' 2 / 

5 

15 

100 

7 

13 

15 

3.0 

100 

- 75 

TOO 

6 

15 / 

- 


15 

,'OT , 

v: - : s 

C 100 , 

50 

77 

2N5952 

TO-92 

30 

1 

1 ... 

15 

1.3 

3.5 

15 

100 

4 

8 

15 

1.0 

too 

75 

TOO 

6 

15 " 

0 ■. 

' 2 

15 

0 

5 ' 

; ; svItoo-; ■ 

50 

77 

2N59S3 

TO-92 

30 

1 

1 " 

' 15 

.8 

■ 3 : 

15 

TOO 

2,5 

5 

15 

1.0 

100 

50 

100 

6 

15 

0 

*' 2 

15 

0 

' - 

■ •'/VlOO’lr' 


■■■} 

J300 

; TO-92 

25 

- 7 

0.5 

15 

• 1 

6 

10 

1 

6 

30 

10 

.4.5 

.001 

200 

.001 

5:5 

10 

5m 

1,7 

10 

5m 

12 

100 

90 

72 

J304 

TO-92 

30 

V r 

OT ; 

20 

•• 2 

6 

15 

1 

5 

15 

15 

14.2 

400 

t30 

100 

t3 

15 

0 

'• t.8 ' 

15 

0 

t4 

400 / 

50 

72 

J305 

TO-92 

30 ; 

i 

0.1 

. 20 

.5 ,/- 

3 

15 

1 

1 

8 

15; 

t3.0 

400 

t80 

100 

t3 

15 

0 

' t.8 . 

, 15 


> ' t4 

400 


72 

J308 

TO-92 

25 : 

1 

T , : 

15 

1 . 

6.5 

TO 

T 

12 

60 

10 

8 

.001 

200 

.001 

7.5 

0 

-10 

2.5 

0 

-10 ■ 

tl.5 

f too 


: <fi_ v.; 

J309 

TO-92 

■';25: 

." t ■' 

1 :> 

15 

-■ 1 

4.0 

10 

1 

12 

30 

10 

10 

.001 

. 200 

.001 

7.5 

0 

-10 

2.5 

0 

-10 

-’ills’ 

100 

92 ■? 

72 

J310 

TO-92 

25 

■T\t 

; 1 - 

15 

2 . • 

6.5 

. 10 

1 * 

24 

60 

to 

8 

.001 

200 

.001 

7.5 

0 

“10 

2.5 

0 

-10 

: ti.s 

100 

92 

' 72 


• Note. JAN qualified per applicable MIL-S-19500 specification. 



RF, VHF, UHF AMPLIFIERS (Continued) 


Type 

No. 

Case 

Style 

BV gss 

BVqdO 
(V) @ l G 

Min (p A) 

'gss 

'dgo 

(pA) @ Vq G 
Max (V) 

MPF102 

TO-92 

25 

1 

2 

15 

MPF106 

TO-92 

25 

1 

1 

20 

MPF107 

TO-92 

25 

1 

1 

20 

MPF108 

TO-92 

25 

10 

1 

15 

PN4223 

TO-92 

30 

1 

0.25 

20 

PN4224 

TO-92 

30 

1 

0.25 

20 

PN4416 

TO-92 

30 

1 

0.1 

20 

U308 

TO-52 

25 

1 

0.15 

15 

U3Q9 

TO-52 

25 

1 

0.15 

15 

U310 

TO-52 

25 

1 

0.15 

15 

U312 

TO-52 

25 

1 

0.1 

15 

U320 

TO -39 

20 

1 

3 

15 

U321 

TO-39 

25 

1 

3 

15 

U322 

TO-39 

25 

1 

3 

15 


*DSS 

Iq (mA) @ VQg 

(nA) Min Max (V) 


R e IY fs ! 

(mMho) @ Freq 
Min (MHz) 


Bp(Yos) C|SS 

(pMho) @ f (pF) @Vqs 
M ax (MHz) Max (V) 


24 

60 

10 

10 

0.001 

10 

30 

10 

6 

0.001 

100 

500 

15 

75 

0.001 

80 

250 

15 

75 

0.001 

200 

700 

15 

75 

0.001 


LOW FREQUENCY-LOW NOISE AMPLIFIERS 


Type 

No. 

Case 

Style 

bv gss 
(V) @ l G 
Min (pA) 

»GSS 

(nA) @ V DG 
Max (V) 

v GS(OFF) 

(V) @ V DS 

Min Max (V) 

•d 

(nA) 

>DSS 

(mA) 

Min Max 

2N4393 

TO-18 

40 

1.0 

0 1 

20 

0.5 

3.0 

20 

1.0 

5.0 

30 

2N5556 

TO-72 

30 

10 

0.1 

15 

0.2 

4.0 

15 

1.0 

0.5 

2.5 

2N5557 

TO-72 

30 

10 

0.1 

15 

0.8 

5.0 

15 

1.0 

2.0 

5.0 

2N5558 

TO-72 

30 

10 

0.1 

15 

1.5 

6.0 

15 

1.0 

4.0 

10 

NF5101 

TO-72 

40 

1 

0.2 

15 

0.5 

1.1 

15 

1.0 

1.0 

12 

NFS 102 

TO-72 

40 

1 : 

0.2 

IS 

0.7 

1.6 

15 

1.0 

4.0 

20 

NF5103 

TO-72 v 

40 

1 ; 

0.2 

15 

1.2 

2.7 

15 

1.0 

10 

40 

PF5101 

TO-92 

40 

' 1 ■/ 

0.2 

15 

0.5 

1.1 

15 

1.0 

1.0 

12 

PF5102 

TO-92 

40 

1 

0.2 

15 

0.7 

1.6 

15 

1.0 

4.0 

20 

PF5103 

TO-92 

40 

1 

0.2 

15 

1.2 

2.7 

15 

1.0 

10 

40 

PN4393 

TO- 106 

40 

1.0 

0.1 

20 

0.5 

3.0 

20 

1.0 

5.0 

30 


Bfs (RelY fs ) 
(mmho) V D s 
Min Max (V) 


(pmho) Vqs <P f ) @ V DS 


N-Channel FETs 


V GS (pF) @ V DS 
(V) Max (V) 


(dB) @ R G = Ik 
Freq 

Max (MHz) 


Process Pkg. 
No. No. 


4 400 

t3 450 

t3 450 

t3 450 

t3.5 450 

t2.5 30 

t2.5 30 


N-Channel FETs 


(pF)@ Vqs 
M ax (V) 

3.5 5 0(GS) 
3.0 15 
3.0 15 
3.0 15 


nV/v'Hz @ f 
Max (Hz) 


Process Pkg. 
No. No. 



epmo uoipeiac 13dr 





JFET Selection Guide 
N-Channel FETs 



Transistor 

Type 

Case 

Style 

bv gss 

*bv gdo 

(V) @ l G 

Min (mA) 

>GSS 

•dgo 

(nA) @ V DG 
Max (V) 

Min 

V P 

(V) @ 

Max 

v ds 

(V) 

*D 

(nA) 

*DSS 

(mA) 

Min Max 

@ VDS 

(V) 

Gf s 

(mmho) 

Min Max 

@ V DS 
(V) 

G oss 

Omiho)@ Vqs 
M ax (V) 

c iss 

(pF) @ Vqs 

Max (V) 

Vgs 

(V) 

c rss 

(pF)@ 

Max 

V DS 

(V) 

Vgs 

(V) 

/ NV' 

w, 

Max 

e n 

is> Freq 
(Hz) 

Process 

No. 

Pkg. 

No. 

2N3069 

TO-18 

*50 1 

1 30 


9.5 

30 

1000 

2 

10 

30 

1 

2.5 

30 

80 

30 

15 

0 

-12 

1.5 

30 

0 

125 

1000 

52 


2N3070 

TO- 18 

*50 1 

1 30 


4.5 

30 

1000 

0.5 

2.5 

30 

0.75 

2.5 

30 

30 

30 

15 

0 

-8 

1.5 

30 

0 

125 

1000 

52 


2 N 3368 

TO-18 

*40 1 

5 30 


11.5 

20 

1000 

2 

12 

30 

1 

4 

30 

80 

30 

20 

8 

0 

3 

30 

0 



52 


2N3369 

TO-18 

*40 1 

5 30 


6.5 

20 

1000 

0.5 

2.5 

30 

0.6 

2.5 

30 

30 

30 

20 

8 

0 

3 

30 

0 



52 


2N3370 

TO-18 

*40 1 

5 30 


3.2 

20 

1000 

0.1 

0.6 

30 

0.3 

2.5 

30 

15 

30 

20 

8 

0 

3 

30 

0 



52 


2N3436 

TO-18 

*50 1 

0.5 30 


9.8 

20 

1000 

3 

15 

20 

2.5 

10 

20 

35 

30 

18 

0 

-10 

6 

30 

0 

100 

1000 

55 


2N3437 

TO-18 

*50 1 

0.5 30 


4.8 

20 

1000 

0.8 

4 

20 

1.5 

6 

20 

20 

30 

18 

0 

-6 

6 

30 

0 

100 

1000 

55 


2N3438 

TO-18 

*50 1 

0.5 30 


2.3 

20 

1000 

0.2 

1 

20 

0.8 

4.5 

20 

5 

30 

18 

0 

-4 

5 

30 

0 

100 

ilil 

55 


2N3458 

TO-18 

*50 1 

0.25 30 


7.8 

20 

1000 

3 

15 

20 

2.5 

10 

20 

35 

30 

18 

0 

-10 

5 

30 

0 

225 

20 

52 


2N3459 

TO-18 

*50 1 

0.25 30 


3.4 

20 

1000 

0.8 

4 

20 

1.5 

6 

20 

20 

30 

18 

0 

-6 

5 

30 

0 

155 

20 

52 


2N3460 

TO-18 

*50 1 

0.25 30 


1.8 

20 

1000 

0.2 

1 

20 

0.8 

4.5 

20 

5 

30 

18 

0 

-4 

5 

30 

0 

155 

20 

52 


2N3684 

; TO- 7 2 

50 i. 1 

0.1 .I 30 

2 - 

*. 5 

- 20 ^ • 

1 

.2.5 • 

7.5 

20 

2' 

.3\ 

20 

50 

20 

4 , . 

20 

O 

1.2 <■' 

20 

0 

150 

100 

, 53 


2 N 3685 

TQ-72 

e'so"-vV\*^ v,' 

0.1: 30 -j 

1 "> 

7 . .. 3.5 _ 

20 

/t ; 

1 

3 

20 

1,5 

2.5. 

20 

25 

20 

4 - 

.20 

0 

1-2 

20 

\ 0 : 

150 

100 

'■ 52 ;;j 


2 N 3686 

TO-7Z 

50 1 

0.1 30 

0.6 

- ’ \ 2 ‘ ■ 

; 20 

1 ’ . 

• 0,4 

1.2 

20 

V 

-2- 

20 

10 

20 

4 

20 

0- 

1.2 .. 

; 20 

.0 ; 

150 

.. 100 

' .:52’V;j 

25 

2N3S87 

7 0-72 

so i;\ 

o.i T.;/:, 307 1 

0.3 

1.2 _ 

20 ; 

1 • - 

0.1 

0,5 

\ 20 

0.5 - 

1,5 

20 

■ 

• 20 

, 4 - 

20 

,, 0 ; 

1.2 , - 

20 

'• c; ; 

150 

: *‘00 ’ 

\ 52.. ' 

25 - 

2N3821 

TO-72 

50 1 

0.1 30 


4 

15 

.5 

0.5 

2.5 

IS 

1.5 

4.5 

15 

10 

15 

6 

15 

0 

3 

15 

0 

200 

10 

55 

25 

2N3822 

TO-72 

50 1 

0.1 30 


6 

15 

.5 

2 

10 

15 

3 

6.5 

15 

20 

15 

6 

15 

0 

3 

15 

0 

200 

10 

55 

25 

2N3967 

TO-72 

30 1 

0.1 20 

2 

5 

20 

1 

2.5 

10 


2.5 



35 

20 

5 

20 

«! 

1.3 

20 

* 

84 

100 

50 

25 

2N3967A 

TO-72 

30 r 

0.1 20 

2 

5 

20 

1 

2.5 

10 


2.5 


20 

35 

20<i | 

5 

20 

<[ 

1.3 


4 . 

160 

10 

50 

25 

2N3968 

TO-72 

30 1 

0.1 20 


3 

20 

1 

1 

5 


2 


20 

15 

20** 

5 

20 

** 

1.3 

20 

t 

84 

100 

50 

25 

2N3968A 

TO-72 

30 1 

0.1 20 


3 

20 

1 

1 

5 


2 


20 

15 

20** 

5 

20 

** 

1.3 


f 

160 

10 

50 

25 

2N3969 

TO-72 

30 1 

0.1 20 


1.7 

20 

1 

0.4 

2 


1.3 


20 

5 

20tt 

5 

20 

n 

1.3 

20 


84 

100 

50 

25 

2N3969A 

TO-72 

30 1 

0.1 20 


1.7 

20 

1 

0.4 

2 


1.3 


20 

5 

20tt 

5 

20 

tt , 

1.3 

20 


160 

10 

50 

25 

4 Iq = 1 mA 

f »D : 

= 500/LtA 1 d = 250ju A 6! D = 

IOOjuA J 

**| D = 

iooma tT i 

□ = 40/xA 





























GENERAL PURPOSE AMPS (Continued) 


Transistor 

Type 

Case 

Style 

BVqsS 

*BVqdO 

<V) @ l G 

Min (m A) 

•gss 

■dgo 

(nA) @ Vqq 
M ax (V) 

Min 

V 

(V) 

Max 

P 

V DS 

(V) 

'd 

(nA) 

'dss 

(mA) @ VDS 

Min Max (V) 

2N4220 

TO-72 

30 

10 

0.1 

15 


4 

15 

.1 

0.5 

3 

15 

2N4220A 

TO-72 

30 

10 

0.1 

15 


4 

15 

.1 

05 

3 

15 

2N4221 

TO-72 

30 

10 

0.1 

15 


6 

15 

.1 

2 

6 

15 

2N4221A 

TO-72 

30 

10 

0.1 

15 


6 

15 

.1 

2 

6 

15 

2N4222 

TO-72 

30 

10 

0.1 

15 


8 

15 

.1 

5 

15 

15 

2N4222A 

TO-72 

30 

10 

0.1 

15 


8 

15 

.1 

5 

15 

15 

2N433S 

TO-18 

*50 

1 

0.1 

30 

0.3 

1 

15 

100 

0.2 

0.6 

15 

2N4339 

TO-18 

50 

1 ■ 

0,1 

' 30 

: 0.8 

1.8 

' 15 

100 

0.5 

1.5 

15 

2N4340 

TO* 18 

50 

1 

0.1 

30 

i 

3 

15 

100, 

1.2 

3.6 

.15 

2N4341 

TO-18, 

50 , 

1 ■ 

0.1, , 

30 

2 

6 

, 15 

100 

3 

9 

15 

2N5103 

TO-72 

25 

10 

0.1 

15 

0.5 

4 

15 

1 

1 

8 

15 

2N5104 

TO-72 

25 

1 

0.1 

15 

0.5 

4 

15 

1 

2 

6 

15 

2N5105 

TO-72 

25 

1 

0.1 

15 

0.5 

4 

15 

1 

5 

15 

15 

2N535S , 

TO-72 

40 

'1 

0.1 

20 

0.5 

3 

15 

100 

0.5 

1 

15 

2M5359 

TO-72 

40 

1 

0.1 

20 . 

0.8 

4 

15 

100 

0.6 

1.6 

15 

2N536Q 

TO-72 

40 

1 

0.1 

20 

0.8 

4 

15 

100 

0.5 

2.5 

15 

2N5361 

TO-72 

40 

1 • 

0.1 

20 

1 

6 

15 

100 

2.5 

5 

15 

2 N 5362 

TO-72 

40 

1 

0,1 

20 

2 

7 

15 

100 

4 

8 

15 

; 2N5363 

TO-72 

40 

1, 

0.1 

20 

2.5 

8 

15 

100 

7 

14 

15 

2N5364 

TO-72 

40 

1 . 

0.1 

20 

2.5 

8 

15 

100 

9 

18 

15 

2N5457 

TO-92 

25 

1 

1 

15 

0.5 

6 

15 

10 

1 

5 

15 

2N5458 

TO-92 

• .. 25 

1 

1 

15 

1 

7 

15 

10 

2 

9 

15 

2N5459 

TO-92 

25, 

1 

1 , 

15 

2 

8 

15 

10 

4 

16 

15 

2N5556 

TO-72 

30 

1 

0.1 

15 

0.2 

4 

15 

1 

0.5 

2.5 

15 

2N5557 

TO-72 

30 

1 

0.1 

15 

0.8 

5 

15 

1 

2.0 

5.0 

15 

2N5558 

TO-72 

30- 

1 

0.1 

15 

1.5 

6 

15 

1 

4 

10 

15 

J201 

TO-92 

40 

1 

0.1 

20 

0.3 

1,5 ' 

20 

10 . 

0.2 

1.0 

20 

J202 

TO-92 

40 

1 

0.1 

20 

0.8 

4.0 

20 

10 

0.9 

4.5 

20 

J203 

TO-92 

40 

1 

0.1 

20 

2.0 

10.0 

20 

10 

4.0 

.20 

20 

J210 

TO-92 

25 ' 

1 

0.1 

15 

1 

3 

15 

1 

2 

15 

15 

J21 1 

TO-92 

25 

1 

0.1 

15 

2.5 

4.5 

15 

1 

7 

20 

15 

J2I2 

TO-92 

25 

1 

0.1 

15 

4 

6 

15 

1 

15 

40 

15 

MPF103 

TO-92 

25 


■ 

mm 



15 


1 

5 

15 

MPF104 

TO-92 



■ 

y- ■ M 



■a 


2 

9 

15 

MPF 105 

TO-92 



■ 

H 





4 

16 

15 

MPF109 

TO-92 



■ 

■a 





0.5 

24 

1.5 







JFET Selection Guide 



N-Channel FETs 


GENERAL PURPOSE AMPS (Continued) 


Transistor 

Type 

Case 

Style 

BVqsS 

BVqdO 

(V) @ l G 

Min - <m A) 

•gss 

•dgo 

(nA) @ V DG 
Max (V) 

Min 

(V) 

Max 

V P 

@ v DS 

(V) 

J D 

(nA) 

*DSS 

1mA) 

Min Max 

@ VDS 

(V) . 

Gfs 

(mmho) 

Min Max 

@ v DS 

(V) 

G oss 

(Mmho)@ Vqs 
M ax (V) 

(pF) @ 
Max 

Ciss 

VDS 

(V) 

V GS 

(V) 

(pF) @ 
Max 

c rss 

V DS 

(V) 

v GS 

(V) 

/ N\/ 

V s1 / 

Max 

e n 

Freq 

(Hz) 

Process 

No. 

Pkg. 

No. 

MPF111 


TO-92 

20 

10 

100 - IQ 

0.5 

10 

10 

1000 

0.5 

20 

10 

0.5 


10 

200 

10 









50 

72 

MPF112 

PN3684 


TO-92 

TO-92 

25 

10 

100 10 

1 Jlf •' 3Q 

0.5 

2 

10 

10 

io7 

1000 

j£l 

1 

StJ 

25 

10 

: 7 T io-' 

1 

7.5 

10 

20 

5 V 50 

: -W' 


/2Q ’ 

0 

: ' 

20 

0 . 

://i£o 

20 

55 

52' v- 

72 

l 72/ 

PN3685 


TO-92 

50 ., * 


t. } f 30 


3.5 

20 

-f 


*3 

20 

' 1.5 

.2.5- 

■ ; ; 2C 

. ./ .25 ^ 

20 

;• .-4 V /" 

20 / 

0 ? 


20 

•oV;-r- 

150 

20 

52 

/ 72 , 

PN3686 


TO -92 

; 50 



0.6 


/;.y.-20 / 

v:T. 

0,4 >/ 

1.2 

20 



20 


/. 20 

,,, 4-. ■ ■/ 

20 ,, 

0 >) 

1.2^ 7- 

20 

0 

150 

20 

52 

':{72', : 

PN3687 


TO-92 

60; 


J: 30 

,/0.3 

'&j ; Z 

'20 


0.1 

0.5 

;..k;20;; 

i Q,5 



g. 5„ ‘ 

20 

: 4 


v o 7; 

tfe/ 

20 


160 

J4& \ ' 

' V 52. 

/7Cf/ 

PN422Q 


TO-92 

30 

10 

1 15 


4 

15 

i 

0.5 

3 

15 

1 

4 

15 

10 

15 

6 

15 

0 

2 

15 

0 



55 

72 

PN4221 


TO-92 

30 

10 

1 15 


6 

15 

i 

2 

6 

15 

2 

5 

15 

20 

15 

6 

15 

0 

2 

15 

0 



55 

72 

PIM4222 


TO-92 

30 

10 

1 15 


8 

15 

i 

5 

15 

15 

2.5 

6 

15 

40 

15 

6 

15 

0 

2 

15 

0 



55 

! 72 

PN4302 


TO-92 

.30 

1 

1 10 


4 

20 

10 

0.5 

5 

20 

1 


20 

50 

20 

6 

20 

0 

3 

20 

0 

100 

1000 

52 

72 

PN4303 


TO-92 

30 

1 

1 10 


6 

20 

10 

4 

10 

20 

2 


20 

50 

20 

6 

20 

0 

3 

20 

0 

100 

1000 

52 

72 

PIM4304 


TO-92 

30 

1 

1 10 


10 

20 

10 

0.5 

15 

20 

1 


20 

50 

20 

6 

20 

0 

3 

20 

0 

125 

1000 

52 

72 

PN5163 


TO-92 

25 

1 

10 15 

0.4 

8 

15 

1000 

1 

40 

15 

. 2 

9 

15 

200 

15 

12 

15 

0 

3 

15 

0 

50 

1000 

50 

72 

TIS58 


TO-92 

25 

1 

4 15 

0.5 

5 

15 

20 

2!5 

8 

15 

1.3 

4 

15 



6 

15 

2 mA 

3 

15' 

2 mA 



50 

74 

TIS59 


TO-92 

25 

1 

4 15 

1 

9 

15 

20 

6 

25 

15 

- 1.3 


15 



6 

15 

2 mA 

3 

15 

[ 2 mA 



50 

74 


■ 





N-Channei FETs 


GENERAL PURPOSE DUAL JFETs 


Type 

No. 

Case 

Style 

OPERATING CONDITIONS FOR THESE CHARACTERISTICS 

Min 

V P 

V) 

Max 

'DSS 

(mA) 

Min Max 

Gfs 

(mmho) 

Min Max 

G oss 

(Mmho) 

Max 

•gss 

(pA) @Vdq 
M ax (V) 

Ciss 

(pF) 

Max 

Crss 

(pF) 

Max 

BV 

(V) 

e n 

(nV/v/Hz) @ 
Max 

f 

(Hz) 

•dss 

Match 

% 

Gfs 

Match 

% 

Gossl-2 

(Mmho) 

, G1*G2 

125°C 

(nA) 

Process 

No. 

Pkg. 

No. 

OP. CHAR. 

v DG 'd 

(V) ( M A) 

IVqsI-2 1 

VOS 

(mV) 

Max 

DRIFT 

(mV/°C) 

AVqs 

Max 

•g 

(pA) 

Max 

Gfs 

pmhos 

Min Max 

G oss 

(Mmho) 

Max 

CMRR 

(dB) 

Min 

v gs 

(V) 

Min Max 

2N3921 

TO-71 

10 

700 

5.0 

10 

250 

1500 

20 





-3.0 

1.0 10 

1.5 7.5 

35 

1000 

30 

18 

6.0 

50 

100 

1.0k 


5.0 



83 

12 

2N3922 

TO-71 

10 

700 

5.0 

25 

250 

1500 

20 





-3.0 

1.0 10 

1.5 7.5 

35 

1000 

30 

18 

6.0 

50 

100 

1.0k 


5.0 



83 

12 

2N3934 

TO-71 

10 

200 

5.0 

10 

100 

300 

5.0 





See 2N3954-6 as an improved replacement 












12 

2N3935 

TO-71 

10 

200 

5.0 

25 

100 

300 

5.0 





See 2N3954-6 a 

s an improved replacement 












12 

2 N 39 54 A' ■- 

TO-71 

20 

200 

' '$.0 

5.0 

50 


t/ ; r 


0.5 

4.0 

1.0 

. 4.5: 

0.5 5.0 

1.0 , 3.0 

35' " 

TOO 

,30 

4.Q - 

,1.2- 

50 

-150 . 

100 

<5.0 

3.0 


10 

83 

12/ 

2N3954 

TO-71 

20 

200 

5.0 

to . . 

50 




0.5 

4.0, 

10 

4,5 

0.5 5S 

1.0 3 0 , 

35 

100 

30 

4.0 

1.2 

50 

' 150 . 

100 

5.0 

3.0 


10 v 

■ : 

l 

2N 3955A 

TO-71 

20 

200 

, ; 5.0. 

15 ' 

50 




.0.5 

4:o~ 

is 

4.5, 

0.5 ' 5.0 

TO 3.0 

=35 : 

TP° 

30 . 

4.0 

1.2 

' SO 

150 

100 

5.0 

3.0 


10 

; 83 " 

12 • 

2N3 55 

TO-71 

' 20 

200 

1(3 / 0 

•25'-. 

■50 




0.5 

4.0 

1.0 

' 4.5 

0.5. ! 5.0 ; 

,1.0- 3.0; 

' 35;- ■ 

100 

30 

4.0 

1.2 

. 50 ■ 

150 

- t oo ; 

. ,5.0 ■ 

- ■' 5.0 


10 

/; 83 

12 j 

2N3956 

TO-71 

20 

200 


50 

50 




0.5 

, 4 .0 

1.0, 

* .4,6. 

0.5 . 5,0 

, i.o 3:0 : 

. ; 35 - 

, • 100 , 

30 ' 

v 40 

1.2 

- 50 

150 - 

100 

5,0;. 

; ,5.0" 


: to 

83 


2N3957 

TO-71 

20 

200 

’ ’■ 2QX<\' 

75 V 

./5C; 




0.6 

4.0 

; i 0 

4s: 

0.5 5.0 

1.0 . 3.0 

35, 

100 

30 

4.0 

1.2 

50 

. 150 

100 , 

TP 

■ 10 


10 

■. 83 

12 j 

2N3958 

TO-71 


200 

25 

100 

-SO 




■ OS ' 


1.0 

' 4.5 • 

Q.5 5.0 . 

4.0' 3.0 

35 

, 100 

30 

4.0 

1.2 

. 50 

iso 

100 

is ; 

15 ; 


V 10 ^ 

83 

12 

2N4082 

TO-71 

10 

200 

15 

10 

100 

300 

10 





See 2N3954-6 a 

s an improved replacement 












12 

2N4083 

TO-71 

10 

200 

15 

25 

100 

300 

10 





See 2N3954-6 a 

s an improved replacement 












12 

2N4084 

TO-71 

10 

700 

15 

10 

250 

1500 

20 


0.5 

4.0 


3.0 

1.0 10 

1.5 7.5 

35 

1000 

30 

18 

6.0 

50 

100 

1.0k 


5.0 



83 

12 

2N4085 

TO-71 

10 

700 

15 

25 

250 

1500 

20 





3.0 

1.0 10 

1.5 7.5 

35 

1000 

30 

18 

6.0 

50 

100 

1 .0k 


5.0 



83 

12 




£2 


N-Channel FETs 


GENERAL PURPOSE DUAL JFETs (Continued) 


Type 

No. 

Case 

Style 

OPERATING CONDITIONS FOR THESE CHARACTERISTICS 

V P 

(V) 

Min Max 

'dss 

(mA) 

Mm Max 

G, s 

(mmho) 

Min Max 

G oss 

(pmho) 

Max 

■gss 

IpA) @ Vqg 

Max (V) 

C ISS 

(pF) 

Max 

Crss 

(pF) 

Max 

BV 

(V) 

Min 

(nV/v^Hz) @ 
Max 

f 

(Hz) 

•dss 

Match 

% 

G fs 

Match 

% 

G oss1-2 

(umho) 

l G1 l G2 

125°C 

(nA) 

Process 

No. 

Pkg. 

No. 

OP. CHAR. 

V DG •D 
(V) (mA) 

VgSI-2 1 

Vos 

(mV) 

Max 

DRIFT 

(mV/°C) 

AVqs 

Max 

■g 

IpA) 

Max 

G fs 

umhos 

Min Max 

G oss 

(fimho) 

Max 

CMRR V gs 

(dB) (V) 

Min Min Max 

2N5045 

TO-71 

15 

200 

5.0 

67 






0.5 

4.5 

0.5 8.0 

1.5 

60 

25 

250 

30 

8.0 

4.0 

50 

200 

10 


50 

1.0 


83 

12 

2N5046 

TO-71 

15 

200 

10 

133 






0.5 

4.5 

0.5 8.0 

1.5 

6.0 

25 

250 

30 

8.0 

40 

50 

200 

10 


10 

2.0 


83 

12 

2 N 5047 

TO-71 

15 

200 

15 

200 






0.5 

45 

0.5 8.0 

1.5 

6.0 

25 

250 

30 

80 

4.0 

50 

200 

10 


20 

3.0 


83 

12 

2N5196 

TO-71 

20 

200, 

5.0 

5.0 

.15 ' 

700 

1500 

4,0 

0.2 3.8 

0.7 . 

45 

0,7 7.0 

1.0 

4.0 

50 

25 

30 

6.0 

20 

50 

20 

1 0k 

50 

30 

1 0 

5.0 

83 

12 

1 2NS197 

TO-71 

20 

,200 

5.0 

'10 * ■ 

;i5 v 

700 

1500, 

4.0 

, 0.2 '' 3.8 , 

0.7 , 

4.5 

0.7 7.0 

1,0 

4.0 

50 

25 

30 

6.0 

20 

50 

20 

1.0k 

50 

30 

1.0 

5.0 

83 

t2 

[ 2N5198 ' 

; to-71 . 

20 

200 

' 10 

20 - 

15 

• 700 

iSOO 

: 4.0 

0.2 ’ 3.8 

0.7 - 

4.5 

0.7 ’7.0 

1.0 

4.0 

50 

25 

30 

6.0 

2.0 

50 

20 

1.0k 

50 

5.0 

1.0 

50 

83 

12 

’ 2N5199 

TO-71 

20 

200 

• 15 

40 

15 

; 700 

1500 

4.0 

' ' 0.2 3.8 

0.7 7 

4.5 

0.7 7.0 

1.0 

4.0 

. so 

25 

30 

6.0 

2.0 

50 

20 

1 0k 

5.0 

5.0 

1.0 

5.0 

83 

12 

2N5452 

TO-71 

20 

200 

5.0 

5.0 




1.0 

0.2 4.2 

1.0 

4.5 

0.5 5.0 

1.0 

3.0 

3.0 

100 

30 

40 

1 2 

50 

20 

1 Ok 

50 

3.0 

0 25 


83 

12 

2N5453 

TO-71 

20 

200 

10 

10 




1 0 

0.2 4.2 

1.0 

4.5 

0.5 5.0 

1.0 

3.0 

3.0 

100 

30 

4.0 

1.2 

50 

20 

1.0k 

5.0 

3 0 

0.25 


83 

12 

2N5454 

TO-71 , 

20 

200 

15 

25 




1.0 

0.2 4 2 

1.0 

4.5 

0.5 5 0 

1.0 

3.0 

30 

100 

30 

4.0 

1.2 

50 

20 

1.0k 

5.0 

50 

0.25 


83 

12 

: 2N5545 ' ■ 

TO-71 

15 

200 

'M. 

10 

50 




„.-. s • .-V'' . 

0.5 

4i5 

05 8.0 

1.5 

6.0 

;.25 

100 

.30- 

6.0 

2.0 

50 

180 

10 

5.0 

30 

1 0 

5 0 

83 

12 

2N5546 

TO-71 

15 

200 

10 

20 .V 

50 




V.' . , 

0.5 

4,5 

0.5 8.0 

1.5 

6.0 

, 25 

too 

30 

6 0 

2.0 , 

50 

200 

10 

10 

50 

2.0 

5.0 

83 

12 

' 2N5547 

TO-71 

15 

200 1 

is 

40 . ' 

'i>0 : : 





0.5 .. 

4.5, 

.0 5 8:0 

1.5 

60 

' 25 

too 

30 

6,0 

2.0 

50 



10 

10 

3.0 

5.0 

83 

12 

2N5561 

TO-71 




























12 

2N5562 

TO-71 




























12 

2N5563 

TO-71 




























12 

J401 




























98 

60 

J402 

8-Pin 












PROCESS IN DEVELOPMENT 












98 

60 

J403 - 

Mini- 



























98 

SO 

J404 

DIP 



























98 

60 

J405 




























98 

60 

J406 




























98 

60 

1 ?' 3410 

8-Pin 

20 

200 

;-s 1 ipp ■ 


250 

.600 

1200 

5.0 

; 7. ,0:3 4.o 

0.5 

3.5 „ 

0.5 6 

■ 

4 

20 , 

250 

20 

4.5 

T.2 . 

: 40 

. .50 • 

100 





98 

60 



20 

200 

* * 25 


v 250- 

600 

1200 

5.0 

03 40 

0.5 

zs: 

'0.5 ' 6 

1 

4 

20 - 

250 ' 

20 

4,5 

1.2 

40 

50 

100 





. 98 

60 


’ OiP ■ 

;||S 


’ 4$$-' ’ 


loglll 

600 

,1200 

; 5,0 <>?> 

0.3 4.0 

, Q >' 5 j 


. 6 ’ 


•'4' ; ' 

20 

250 

20 

4.5 

1.2 

40 

50 

100 





98 

60 

' NPD83Q1 


20.: 

200. 

*$; Sp 

/i;jO 

jpg 

700 

,1200 

- ; 5.0 ■ * 

0,3 4 0 

0.5 

3.5 

-0.5; 6 ■ 

;.T ,v. 

’■4 -~ 

20 , 

•too 

■20 - . 1 . 

4.5 

1.2 

40 

■ so ; 

100 





83 

67 

NPD8302 

•/Mini-'.;.. 

20 J 

200 


15 

100 . 

700 

’>200; 

; ;Vs 


05 

35 

0.5 6 

• 1 

}a:> 

: 20 

100 

; 20 ; ; ■ 

4.5' 

1.2 

40 

50 

100 





83 

67 

NPO8303 

DIP 

mS 


15 


■i 

700 - 1 

4200 

;)i5.0 : - : ; ' 

0.3 4,0 


: 3.5 

0.5 6 


: 4 

20 

100 

20 

4.5 

7.2 . 

40 

SO 

100 





83 

67 

NPD9801 




























98 

67 

NPD9802 













PROCESS IN DEVELOPMENT 












98 

67 

NPD9803 




























98 

67 

U231 

TO-71 

20 

200 

5.0 

10 

50 

600 


10 

0.3 4.0 


See 2N3954 as a 

improved replacement 












83 

12 

U232 

TO-71 

20 

200 

10 

25 

50 

600 


10 

0.3 4.0 


See 2N3955 as a 

improved replacement 












83 

12 

U233 

TO-71 

20 

200 

15 

50 

50 

600 


10 

0.3 4.0 


See 2N3956 as a 

improved replacement 












83 

12 

U234 

TO-71 

20 

200 

20 

75 

50 

600 


10 

0.3 4.0 


See 2N3957 as a 

improved replacement 












83 

12 

U235 

TO-71 

20 

200 

25 

100 

50 

600 


10 

0.3 4.0 


See 2N3958 as an improved replacement 












83 

12 

U401 

TO-71 



























98 

12 

U402 

TO-71 



























98 

12 

U403 

TO-71 



























98 

12 














PROCESS IN DEVELOPMENT 














U404 

TO-71 



























98 

12 

U405 

TO-71 



























98 

12 

U406 

TO-71 



























98 

12 


00 


epino uoipaias 13df 
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JFET Selection Guide 



LOW FREQUENCY-LOW NOISE DUAL JFETs 


N-Channel FETs 




OPERATING CONDITIONS FOR THESE CHARACTERISTICS 
























OP. CHAR. 

VgSI-2 1 

DRIFT 

(mV/°ci 

AV GS 

Max 

'G 

Gfs 

G oss 

CMRR 

Vgs 


V P 


'dss 


Gfs 

G oss 

•gss 


Cjss 

Crss 

BV 


e n 


<DSS 

Gfs 

G oss1-2 

lG1-'G2 

Process 

No. 

Pkg. 

No. 


Case 

V D G 

•d 

Vos 

(mV) 

Max 

(pA) 

> pnihos 

(jimho) 

(dB) 

(V) 


(V) 


(mA) 

"" km ho) 

(Mmho) 

(pA) @ Vqg 

(pF) 

(pF) 

(V) 

(nV/v/Hz) @ f 

Match 

Match 

(pmho) 

125°C 

No. 

Style 

(V) 

(mA) 

Max 

Min 

Max 

Max 

Min 

Min 

Max 

Mm 

Max 

Min 

Max 

Min 

Max 

Max 

Max 

IV) 

Max 

Max 

Min 

Max 

(Hz) 

% 

% 


(nA) 

2N5515 

TO-71 

20 

200 

5.0 

5.0 

100 

500 

1000 

1.0 

100 

0.2 

3.8 

0.7 

4.0 

0.5 

7.5 

1.0 

4.0 

10 

250 

30 

+25 

+5.0 

40 

30 

10 

5.0 

3.0 

0.1 

10 

95 

12 

2N5516 

TO-71 

20 

200 

5.0 

10 

100 

500 

1000 

1.0 

100 

0.2 

3.8 

0.7 

4.0 

0.5 

7.5 

1.0 

4.0 

10 

250 

30 

+25 

+5.0 

40 



10 

5.0 

3.0 

0.1 

10 

95 

12 

2N5517 

TO-71 

20 

200 

10 

20 

100 

500 

1000 

1.0 

90 

0.2 

3.8 

0.7 

4.0 

0.5 

7.5 

1.0 

4.0 

10 

250 

30 

+25 

+5.0 

40 



10 

5.0 

5.0 

0.1 

10 

95 

12 

2N5518 

TO-71 

20 

200 

15 

40 

100 

500 

1000 

1.0 


0.2 

3.8 

0.7 

4.0 

0.5 

7.5 

1.0 

4.0 

10 

250 

30 

+25 

+5.0 

40 



10 

5.0 

5.0 

0.1 

10 

95 

12 

2N5519 

TO-71 

20 

200 

15 

80 

100 

500 

1000 

1.0 


0.2 

3.8 

0.7 

4.0 

0.5 

7.5 

1.0 

4.0 

10 

250 

30 

+25 

+5.0 

40 



10 

10 

10 

0.1 

10 

95 

12 

2N6520 

TO-?f 

m 

200 

5.0 ' 

5.0 

100 

500 

1000 

1.0. ' 

100 

0.2 

3.8 

0.7 

4.6" 

0.5 

7.5 

1.0 

4.0 

/ 10 

250 

30 

+25 

+5.6 

40 


10 

• 5.0 

3.0 

0.1 

10 

7 95 

"12; - 

2N5521 

TO-71 

20 

200 

50 

/ VxT0 *, 

100 

2500 

1000 

1.0 

v loo ; 

0.2 

3.8 

•0 7. ' 

4.0 

•- 0.5 

■7,5 

1,0 

4.0 

> 10 

250 

30 

+25 

+5.0 

40 



10 

5,0 - 

3.0 

0.1 

: ;■ io 7.7 

95 

12 

2N5522 

m7i 

20 

200 

10 

20 

100 

500 

1000 

‘ . 1 . 07.7 

7. 90 • 

0.2 

3.8 

0.7 

4.0 

0.5 

7.5 

1.0 

4.0 

10 

250 - 

30 

+25 

+5.0 

40 



TO 

5.0 

•' 5.0 ' 

0.1 

■ ■ 10 ' 

95 ' " • 

14’ ' 

2N5523 

TO-71 

20 

200 


40 

100 

500 

1000 

1.0 


0.2 

3.8 

0.7 

4.0 

0.5 

7.5 

1.0 

'/:;4.G% 

; . ! m. 

250 

30 

+25 

+5.0 

40 



10 

5.0 

: 5.o 

0,1 ' ' , 

"10 

95 - 

. 12 

l 7. 2N5524 - 

TO-71 

20 

200 


80 

"iog[ 

500 

1000 

1.0 . 


0.2 

3.8 

0.7 ’ :■ 

4.0 

; 0.5 

7 5 

1.0 

. 4.0 ' 

■■■; 10 

250, 

30 

+25 

; +5.o 

40 



10 

10 

' io 

0.1 " 

10 

' , 9 5 

12 

, - ^21^6483'/ 

TO-71 

2CS 

200 

5.0 

! 

100 

500 

1500 

1.0 

■ 100 

0.2 

3.8 

0.7 . 

4.0 

" 0.5 V 

• 7.5 

;i.o 

4.0 

io 

200 

30 

, 20 

7 3.5 

51? 

10 

10 

5.0 

3.0 

0.1 

10 

■ ' 95 

12 j 

2N6484 

TO-71 

80, ; 


10 

10 

TOO 

500 

1500 

1,0 7 

100 

0.2 

3.8 

0.7, j 

4.0 

0.5 

7 7.5 ' 

1.0 

4.0 

10 

200 

30 t 

20 

3.5 ' 

50 

. 

I , 

'• 10 

„ 5.0 

3,0 

0.1 

' to . . 

' 95 , 


2N6485 

' TG«7t; 


00 

15 


100 

500 

1500 

’■ .. 1.0 

: : 90 ' 

0.2 

3.8 

0.7 

4.0 

0.5 

7 7.5 

1.0 

4.0 

10 

200 

30 

20 

■ 3.5,, 

50 


\ 

•; to; 

. ; 5.0 

5.0 

0.1 . 

10 ; ' 

" 95 

12 



WIDE BAND-LOW NOISE DUAL JFETs 


N-Channel FETs 


Type 

No. 

Case 

Style 

j OPERATING CONDITIONS FOR THESE CHARACTERISTICS j 

V p 

(V) 

Min Max 

'dss 

(mA) 

Mm Max 

Gfs , 

Ifjmho) 

Min Max 

G oss 

liimho! 

Max 

*GSS 

(pA) V DG 
Max @ IV) 

C,ss 

(pF) 

C rss 

(pF) 

Max 

BV 

(V) 

(nV/v/Hz) @ 
Max 

f 

IHz) 

•dss 

Match 

% 

Gfs 

Match 

% 

g oss1-2 

(timho) 

l G1 l G2 

125°C 

InA) 

Process 

No. 


OP. CHAR. 

VDG >d 
(V) ImA) 

'VGSI 2 1 
Vos 

(mV) 

Max 

DRIFT 

ImV/°CI 

AVqs 

Max 

>G 

(pA) 

Max 

Gfs 

jumhos 

Min Max 

Goss 

(jumho) 

Max 

CMRR 

(dB) 

Vgs 

IV) 

Min Max 

^ ? 2N5564 

TO-71 

7 15.,' 

2606 

5.0.' 

10 

v,:>+ 

7500 

. * 45 



0:5 

3.0 

5.0 

30 


Sj 

100 

, 20 

12 

3.0 

40 

"50 

10 

5.0 

5.0 



; 96 ; 


2N6566 

TO-71 

7 is : 

2000 . 

' 10 

25. ' 


7500 

' 45 ,, 



0.5 

3.0, 

5.0 

30 

m H 

Bj . 

100 

20 

12 

3.0 

40 

50' ' 

10 

5,0. 

10 



, , 96 ' 


^ 2N5S66 

TO-71 

15 , ; 

2000 

20 jr 

50 


7500 

45 ' 



0.5- 

3.0 

5.0 

30 

H 


100 

20 

12 

3.0 

40 

50 

10 

5.0 ’ 

10 ’ 



’ 96 

12 7/7 /v - , 7 

2NS911 

70-78 

.10 

5000 

10 

20 

100 

5000 10.000 

100 


0.3 4.0 

1.0 

, 8 . 6 ;, 

7.0 

40 



100 

15 

7 5.0 

t.2 

25 

20 , 7 

10* 

5.6 

. : %o' 

20 . . 

■ 20 

. , 93 . 

24 

7 - 2N5912 

TO-78 

10 

5000 

15 

40 

100 

5000 10,000 

100 


0.3 4.0 

1.0 

5.0 

7.0 

40 



: 100 

15 ■ 

.5.0 ■ 

; 1.2 

> 25 

29 7„. 

10k 

6.0 

5.0 

20 ' ,7 

77 20 

93 ;< 

24 7- 7 ' 7 

’ ; NP05564 

8-Pm 

/, 15 

2000 

50 

7 - 



-45 * 



0.5 

30; 

5.0 

30 

jjillls 


100 

20 

12 

3.0 

40 

50 

10 

5.0 ’ 

5.0 



• 96- 

67 

s'-<; NPOS565 

Mmi- 

is , : 

2000 

.-..'10 

25 


7500 

45 



0.5 

3.0 


30 


* 

100 

. 20 

12 

3.0 

40 

50 

10 

5.0 7 

10 



, 96 

67 7' / 

'<(' NPQS566 

- D1J>, ; / 

,..15, 

2000 


V ';so.' 


■noo.*^ 7^ 

,45 



, 0.5 , 

3.0 

. 5.0 ; , 

30 

0 


TOO 

.20 

7l2 , 

3.0 

.. 40 

, 50 .. 

10 

5.0. 

. to 



.’ 96 

67 7 

U257 

TO-78 

10 

5000 

100 



5000 10.000 

150 



1.0 

5.0 

5,0 

40 


m 

100 

15 

5.0 

1.2 

25, 

30 

10k 

15 

15 

20 , 


93 

24 

U436 . 7 

TO-99 

10 

10,000 




10,000 20,060 

150 



1.0 

4.0 

' 12 

30 


MKH|| 

150 

• 15 



25 

• 10 

too 

10 

10 



92 

24 7 - 

- ■' U431 

T0-99 

; to:’ 

10,000 




10,000 20,000 

150 .’ 



2.0 

6.0 

' ...24 ... 

60 

| | 

■ 

150 

7 15 



; 25 

10 

1(K) 

10 

■ 10 



























LOW LEAKAGE-HIGH CMRR— WIDE BAND DUAL JFETs 


OPERATING CONDITIONS FOR THESE CHARACTERISTICS 
" ^1-21 , g I Gfs G oss CMRR 


OP. CHAR. ^GSI-2' DRIFT 
.. . Vos (mV/ C) 

, a> (mV > av G3 


G oss CMRR 
(^imhol (dB) 


950 ' 2000 
950 ■ 2000 
950 20 00 

9S0 2000 

950 2000 

950 2000 

950 2600 

950 2000 * 


‘GSS 

(pA) V d g 


C rss BV 
(pF) (VI (n' 

Max Mm I 


*DSS G/s 
I Match Match 




N-ChanneS 


ULTRA LOW LEAKAGE DUALS 



OPERATING CONDITIONS FOR THESE CHARACTERISTICS | 



er - VGS1-2 AV GS 

id. V 0S DRIFT 

l D (mV) (pV/°CI 

•g 

(pA) 

Max 

Gfs 

(mMho) 

Min 

G oss V GS 

(pMho) (V) 

Max Min Max 

V P 

(V) 

Min ' Max 

Mm 




©pmo uoijO0|0S 13 jp 









JFET Selection Guide 
P-Channel FETs 


— 

Min 

*DSS 
(mA) @ 

Max 

V DS 

(V) 


c iss 

(pF) @ V DS 
Max (V) 

v G s 

(V) 

(pF) 

Max 

Crss 

@ Vqs 

(V) 

V GS 

(V) 

Ion 

(ns) 

Max 

toff 

(ns) 

Max 

Process 

No. 

Pkg. 

No. 

3 

30 

10 

300 










88 

23 

15 

30 

10 

180 










88 

23 

15 

50 

10 

150 










88 

23 

10 


10 

150 


16 

-10 

0 

4.5 

0 

10 



88 

23 

10 


10 

150 


12 

-10 

0 

3 

0 

10 



88 

23 

2 


10 

300 


16 

-10 

0 

4.5 

0 

10' 



88 

23 

2 


10 

300 


12 

-10 

0 

3 

0 

10 



88 

23 

10 


20 

75 


45 

-15 

0 

10 

0 

12 

35 

65 

88 

11 

5 


20 

150 


45 

-15 

0 

10 

0 

7 


125 

88 

11 

30 

90 

18 

75 

1 

25 

-15 

0; 

, 7 ■ 

o 

12 

m 

21 

88 

11 

16 

60 

.15 

too 

1 

25 

-15 

0 

? 

0 

7 

30 

38 

88 

1 1 ; 

5 

■; 25 

15 

150 

1 

25 

-15 . 

0 

, 7 •’ 

0 

5 

42 

60 

- 88 

11 

20 

too 

15 

85 

1 

11 

0 

1° 

5.5 

0 

10 

2 

5 

88 

74 

7 

60 

15 

125 

.5 

11 

0 

10 

5.5 

0 

10 

5 

10 

88 

74 

2 

25 

15 

250 

,25 

11 

0 

10 

5.5 

0 

io 

15 

15 

88 

74 

1.5 

20 

15 

300 

.1 

11 

0 

10 

5.5 

" 0 

10 

20 

20 

88 

74 { 

10 


15 

75 

1 

45 

-15 

0 

10 

15 

0 

35 

50 

88 

71 

5 


15 

150 


45 

-15 

0 

10 

15 

0 

40 

75 

88 

71 

30 

90 

15 

85 


27 

-15 

0 

7 

0 

12 

35 

35 

88 

11 

15 

60 

15 

110 


27 

-15 

0 

7 

0 

7 

50 

45 

88 

11 

5 

25 

15 

175 


27 

-15 

0 

7 

0 

5 

60 

80 

88 

11 


P-Channel FETs 


G fs 

(mmho) 

Min Max 

@ Vqs 
(V) 

Goss 

(pmho)@ Vqs 
Max (V) 




(pF) 

Max 

Grss 

V DS 

(V) 

VGS 

(V) 

/ NV 

Max 

e n 

)@ Freq 
(Hz) 

Process 

No. 

Pkg. 

No. 

1 


5 



17 

-5 

1 

■| 



125 

1000 

89 

11 

2.5 


5 



30 

-5 

1 




125 

1000 

88 

11 

1 

2 

10/1mA 

20 

10 

20 

-10 

1 




125 

1000 

89 

23 

1.5 

3 

10/2mA 

40 

10 

: ' • 

-10 

1 




125 

1000 

89 

23 

2 

4 

10/5mA 

100 

10 

20 


1 




155 

1000 

■■ 

23 

1 

2.2 

10/1mA 

20 

10 

20 

-10 

1 




65 

1000 

■9 

23 

2 

6 

15 

75 

15 

20 

-15 

0 

HQH 



20 

1000 

89 

11 


























AMPLIFIERS (Continued) 


Transistor 

Type 

Case 

Style 

bv gss 

BYgDO 
(V) @ l G 

Min (juA) 

*GSS 

'dgo 

(nA) @ V DG 
Max (V) 

Min 

IV) 

Max 

V P 

@ V DS 
(V) 

•d 

ImA) 

•dss 

ImA) 

Min Max 

v DS 

(V) 

2N5020 

TO- 18 

25 

1 

1 

15 

0.3 

1.5 

-15 

1 

0.3 

1.2 

15 

2N5021 

TO- 18 

25 

1 

1 

15 

0.5 

2.5 

-15 

1 

1 

3.5 

15 

2N5460 

TO-92 

40 

10 

5 

20 

0.75 

6 

, -15 

1 

1 

5 

15 

2N5461 

T0-92 

40 

10 

5 

20 

1 

7.5 

. —15 

1 

2 

9 

15 

2N5462 

TO-92 

40 

10 

5 

20 

1.8, 

9 

-15 

1 

4 

16 

15 

J270 

TO-92 

30 

1 

0.2 

20 

0.5 

2.0 

15 

.001 

■ 2 ' 

15 

15 

J271 

TO-92 

30 

1 

0.2 

20 

1.5 

/ 4 ' S 

15 

.00 1 

6 

50 

15 

PN4342 

TO-92 

25 

10 

10 

15 


5.5 

-10 

1 

4 

12 

10 

PN4360 

TO-92 

20 

10 

10 

15 

0.7 

10 

-10 

1 

3 

30 

10 

PN5033 

TO-92 

20 

10 

10 

15 

0.3 

2.5 

-10 

1 

0.3 

3.5 

10 

U301 

TO-18 

40 

1 

0.1 

20 

2.5 

60 

-15 

.001 

15 

60 



CO 

CO 



AMPLIFIERS 


Type No. 

Case 

Style 

bv gss 

bv gdo 

(V) @ l G 
Min (juA) 

•gss 

•dgd 

(nA)@V GD 
Max (V) 

BF244A 

TO-92 

30 

1 

5 

20 

BF244B 

TO-92 

30 

1 

5 

20 

BF244C 

TO-92 

30 

1 

5 

20 

BF245A 

TO-92 

30 

1 

5 

20 

BF245B 

TO-92 

30 

1 

5 

20 

BF245C 

TO-92 

30 

1 

5 

20 

BF246A 

TO-92 

25 

1 

5 

15 

BF246B 

TO-92 

25 

1 

5 

15 

BF246C 

TO-92 

25 

1 

5 

15 

BF247A 

TO-92 

25 

1 

5 

15 

BF247B 

TO-92 

25 

1 

5 

15 

BF247C 

TO-92 

25 

1 

5 

15 

BF256A 

TO-92 

30 

> 

5 

20 

BF256B 

TO-92 

30 

1 

5 

20 

BF256C 

TO-92 

30 

1 

5 

20 

BC264A 

TO-92 

30 


10 

20 

BC264B 

TO-92 

30 

i 

10 

20 

BC264C 

TO-92 

30 

1 

10 

20 

BC264D 

TO-92 

30 

1 1 

10 

20 


00 


v P 

(V) @ v DS 

Min Max (V) 


Vgs 

(V) ®v DS 
Min Max (V) 


.5 

8 

15 

10 

.4 

.5 

8 

15 

10 

1.6 

.5 

8 

15 

10 

3.2 

.5 

8 

15 

10 

.4 

.5 

8 

15 

10 

1.6 

.5 

8 

15 

10 

3.2 

.6 

14.5 

15 

10 

1.5 

.6 

14.5 

15 

10 

3.0 

.6 

14.5 

15 

10 

5.5 

.6 

14.5 

15 

10 

1.5 

.6 

14.5 

15 

10 

3.0 

.6 

14.5 

15 

10 

5.5 





.5 





.5 





.5 

.5 


15 

10 

.2 

.5 


15 

10 

.4 

.5 


15 

10 

.5 

.5 


15 

10 

.6 


2.2 

3.8 

7.5 

2.2 

3.8 

7.5 

4.0 

7.0 
12 

4.0 

7.0 
12 


7.5 

1.2 


15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 


>D 

(ftAt 


200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

1000 

1500 

2500 

3500 


1.6 


P-Channel FETs 


G fs 

Immho) 

Min Max 

@ Vqs 
(V) 

G oss 

(pmho) @ Vqs 
M ax (V) 

(pF) 

Max 

Ciss 

Vds 

(V) 

V GS 

(V) 

(pF) 

Max 

Crss 

V DS 

(V) 

vgs 

(V) 

1 NV 

[y/Hi 

Max 

f 

Freq 

(Hz) 

Process 

No. 

Pkg. 

No. 

1 

3.5 

15 

20 

15 

25 

-15 

0 

7 

-15 

0 

30 

1000 

89 

11 

1.5 

6 

15 

20 

15 

25 

-15 

0 

7 

-15 

' 0 

30 

1000 

89 

11 

1 

4 

15 

50 

15 

7 

-15 

0 

2 

-15 

0 

115 

100 

89 

71 

1.5 

5 

15 

. 50 ' 

15 

7, • 

-15 

O 

2 

-15 

0 

115 

100 

89 

71 

2 

6 

15 

50 

15 

7 

-15 

0 

2 

-15 

0 

115 

100 

85 

71 

6.0 

15.0 

. 15 

200 

15 

t20 

15 

0 

t5 

15 

0 

tIG 

Ik 

88 

74 

8.0 

18.0 


500, 

15 

t20 

15 

0 1 

t5 

15 

0 

tIO 

Ik 1 

88 

74 

2 

6 

10 

75 

10 

20 

-10 

0 

5 

-10 

0 

80 

100 

89 

71 

2 

8 

10 

100 

10 

20 

-10 

0 

5 

-10 

0 

190 

100 

89 

71 

1 

5 

10 

20 

10 

25 

-10 

0 

7 

-10 

0 

100 

1000 

89 

71 

7 

11 

15 



20 

-15 

7 mA 

5.5 

-15 

5.5 mA 

40 

1000 

88 

11 


Pro-Electron FETs 


Min 

*DSS 

mA) @Vqs 

Max (V) 

R e (Yps) 

(mmho) @ f 

Min Max (MHz) 

Ciss 

(pF) @ Vqs 
T yp (V) 

v G s 

(V) 

c rss 

(pF) @ Vqs 
T yp (V) 

v gs 

(V) 

NF 

(dB) @ R G 
e n* 

Max Typ 

= Ik 

f 

(Hz)* 

(MHz) 

Process 

No. 

Pkg. 

No. 

2 

6.5 

15 

3 

6.5 

.001 

4 

20 

-i 

1.1 

20 

-i 

1.5 

100 

50 

74 

6 

15 

15 

3 

6.5 

.001 

4 

20 

-i 

1.1 

20 

-i 

1.5 

100 

50 

74 

12 

25 

15 

3 

6.5 

.001 

4 

20 

-i 

1.1 

20 

-i 

1.5 

100 

50 

74 

2 

6.5 

15 

3 

6.5 

.001 

4 

20 

-i 

1.1 

20 

-i 



50 

77 

6 

15 

15 

3 

6.5 

.001 

4 

20 

-1 

1.1 

20 

-i 



50 

77 

12 

25 

15 

3 

6.5 

.001 

4 

20 

-i 

1.1 

20 

-i 



50 

77 

30 

80 

15 

8 


.001 

11 

15 

0 

3.5 

15 

0 



51 

74 

60 

140 

15 

8 


.001 

11 

15 

0 

3.5 

15 

0 



51 

74 

110 

250 

15 

8 


.001 

11 

15 

0 

3.5 

15 

0 



51 

74 

30 

80 

15 

8 


.001 

11 

15 

0 

3.5 

15 

0 



51 

77 

60 

140 

15 

8 


.001 

11 

15 

0 

3.5 

15 

0 



51 

77 

110 

250 

15 

8 


.001 

11 

15 

0 

3.5 

15 

0 



51 

77 

3 

7 

15 

4.5 


.001 




.7 

20 

-1 

7.5 

800 

50 

77 

6 

13 

15 

4.5 


.001 




.7 

20 i 

-1 

7.5 

800 

50 

77 

11 

18 

15 

4.5 


.001 




.7 

20 

-1 

7.5 

800 

50 

77 

2 

4.5 

15 

2.5 


.001 

4.0 

15 

-1 

1.2 

15 

- 1 

40* 

10* 

50 

77 

3.5 

6.5 

15 

3.0 


.001 

4.0 

15 

-1 

1.2 

15 

-1 

40* 

10* 

50 

77 

5.0 

8.0 

15 

3.5 


.001 

4.0 

15 

-1 

1.2 

,5 

-* 

40* 

10* 

50 

77 

7.0 

12.0 

15 

4.0 


.001 

4.0 

15 

-1 

1.2 

15 

-1 

40* 

10* 

50 

77 
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Process 50 N-Channel JFET 



DESCRIPTION 

Process 50 is designed primarily for RF amplifier 
and mixer applications. It will operate up to 
450 MHz with low noise figure and good power 
gain. These devices offer outstanding performance 
at VHF aircraft and coprununications frequencies. 
Their major advantage is low crossmodulation and 
intermodulation, low noise figure and good power 
gain. The device is also a good choice for analog 
switching where low capacitance is very important. 


GATE IS ALSO BACKSIDE CONTACT 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

1 TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

bv gss 

V DS =0V, l G = -1 mA 


-25 

-40 


V 

Zero Gate Voltage 

Drain Current 

•dss 

V ds = 15V,V gs =0V 


1.0 

10 

20 

mA 

Forward Trans- 
conductance 

9f s 

V DS = 15V, V GS = 0 


3.0 

5.5 

7.0 

mmhos 

Forward Trans- 
conductance 

9fs 

V DG = 15V, l D = 200 juA 



1.1 


mmhos 

Reverse Gate Leakage 

*GSS 

V GS = —20V, V os = 0 



-5.0 

-100 

pA 

"ON" Resistance 

r DS 

V DS = 100 mV, V GS = 0 


100 

175 

500 

n 

Pinch Off Voltage 

VgS(OFF) 

V DS = 15V, l D = 1 nA 


-0.7 

-3.5 

-6.0 

V 

Output Conductance 

9os 

V DG = 15V, l D = 1 mA, f = 

1 kHz 


10 


jumhos 

Feedback Capacitance 

Crss 

V DG = 15V, V GS =0 



0.7 

0.9 

pF 

Input Capacitance 

^iss 

V DS = 15V, V GS =0 



3.5 

4.0 

pF 

Noise Voltage 

e n 

V DG = 15V, l D = 1 mA, f = 

100 Hz 


8.0 


nV/\/Hz 

Noise Figure 

NF 

V DG = 15V, l D = 5 mA, 

R G = 1 k£2, f = 400 MHz 



2.2 

4.0 

dB 

Power Gain 

Gps 

V dg = 15V, l D = 5 mA, f = 

400 MHz 


12 


dB 


This process is available in the following device types. * Denotes preferred parts. 


TO-72 (CASE 25) 

2N3823 

2N3966 

2N4223 

2N4224 

2N4416 

*2N4416A 

2N5078 

2N5103 

2N5104 

2N5105 

2N5556 

2N5557 

2N5558 

TO-92 (CASE 72) 

*2N5484 

*2N5485 


*2N5486 

2IM5555 

2N5668 

2N5669 

2N5670 

*J304 

*J305 

PN4223 

PN4224 

*PN4416 

PN5163 

MPF102 

MPF106 

MPF107 

MPF110 

MPF111 


TO-92 (CASE 74) 

BC264C 

2N3819 

BC264D 

2N5248 

BF245A 

BF244A 

BF245B 

BF244B 

BF245C 

BF244C 

BF256A 

TIS58 

BF256B 

TIS59 

BF256C 

TO-92 (CASE 77) 

QUALIFIED PER MIL-S-19500 

2N5949 

2N3823JAN, JANTX, JANTXV 

2N5950 

2N4416AJAN, JANTX, JANTXV 

2N5951 


2N5952 


2N5953 


BC264A 


BC264B 
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Process 50 


Transfer Characteristics 






Vds 

■15V 


GSIOFF) = ~4;5V 






5 


^T A = - 

-55° C 





V 

% 

- T a = +25°C 





N 

Q 

C T a =-H25°C 






3 

5C 

/t a = 

-55° 

C 




S 


UT 

A = 

+25°C 




2 

cM 


+125 

°C 



N 










□ 

si 


^1 






0 -1.0 -2.0 -3.0 -4.0 -5.0 

V GS - GATE-SOURCE VOLTAGE (V) 


Channel Resistance vs 
Temperature 



-75 -25 25 75 125 175 

T a -'AMBIENT TEMPERATURE (°C) 


Leakage Current vs Voltage 


1 10 





7 0.01 

8 

- 0.001 


E^I D = 2.0mA§=p=: 

= = = = 

1 Iq = 0.2 mA . 
t a - +i 25°c 1 j&ri 

'mrSm 

-U = 2.0mA<l^- |yjPjl 

EEEEniEE 

Id ~ 0.2 mA 


:T A = +85°C==)-^p 




_ l D = 2.0 mA / 


= l D = 0.2mA§|g §§ 


-T A = +25°C — 

-=±= 


0 4.0 8.0 12 16 20 

V DG - DRAIN-GATE VOLTAGE (V) 


Transconductance 

Characteristics 


Common Drain-Source 
Characteristics 


Output Conductance vs 
Drain Current 



0 -1.0 -2.0 -3.0 -4.0 -5.0 

Vcs - GATE-SOURCE VOLTAGE (V) 



0 0.2 0.4 0.6 0.8 1.0 


V DS - DRAIN-SOURCE VOLTAGE (V) 


l 

I 



l D - DRAIN CURRENT (mA) 


Parameter Interactions 



' a- 
> ' 


S» 33 
Z m 
a Z 


Vgs(0FF» - GATECUTOFF VOLTAGE (V) 


Transconductance vs Drain 
Current 



0.01 0.1 1.0 10 
l D -DRAIN CURRENT (mA) 


Noise Voltage vs Frequency 



C/J 



0.01 0.1 1.0 10 100 
f- FREQUENCY (kHz) 



0 -4.0 -8.0 -12 -16 -20 


V GS - GATE-SOURCE VOLTAGE (V) 


Noise Figure Frequency 



10 20 50 100 200 500 1000 

f- FREQUENCY (MHz) 
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Process 50 


COMMON SOURCE 


Input Admittance 




100 200 500 1000 


f- FREQUENCY (MHz) 


Output Admittance 



f- FREQUENCY (MHz) 


Reverse Transadmittance 



Process 50 

COMMON GATE 



100 200 500 1000 


f - FREQUENCY (MHz) 



100 200 500 1000 


f- FREQUENCY (MHz) 


Output Admittance 



f- FREQUENCY (MHz) 



100 200 500 1000 


f- FREQUENCY (MHz) 
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Process 51 N-Channel JFET 


0.021 


( 0 . 533 )' 

0.0038 

( 0 . 0965 ) 



GATE IS ALSO BACKSIDE CONTACT 


DESCRIPTION 

Process 51 is designed primarily for electronic 
switching applications such as low ON resis- 
tance analog switching. It features excellent C iss 
Rqs(on) time constant. The inherent zero offset 
voltage and low leakage current make these devices 
excellent for chopper stabilized amplifiers, sample 
and hold circuits, and reset switches. Low feed- 
through capacitance also allows them to handle 
video signals to 100 MHz. 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

bv gss 

V ds = OV, Iq = - 1 (J.A 

-30 

-50 


V 

Zero Gate Voltage 

Drain Current 

•dss 

V DS = 20V, V GS = 0 

Pulse Test 

5.0 

65 

170 

mA 

Reverse Gate Leakage 

•gss 

V GS = -20V, V DS = 0 


-15 

-200 

pA 

"ON" Resistance 

r DS 

V DS = 100 mV, V GS = 0 

20 

35 

100 

Q 

Forward Trans- 
conductance 

9fs 

V dg = 1 5V, l D =2mA 


8.5 


mmhos 

Pinch Off Voltage 

VgS(OFF) 

V DS = 20V, l D = 1 nA 

-0.5 

-4.5 

-9.0 

V 

Drain "OFF" Current 

•d(OFF) 

V DS = 20V, V GS = — 10V 


15 

200 

PA 

Feedback Capacitance 

Crss 

V dg = 15V, l D =5mA,f = 1 MHz 


3.5 

4.0 

pF 

Input Capacitance 

Cjss 

V DS = 15V, l D =5mA, f = 1 MHz 


12 

16 

pF 

Noise Voltage 

e n 

V DG = 15V, l D = 1 mA, f = 100 Hz 


6.0 


nV/\/Hz 

Turn-On Time 

ton 

V DD = 10V, l D =6.6 mA 

1 

12 

20 

ns 

Turn-Off Time 

W 

V DD = 10V, l D = 6.6 mA 


40 

80 

ns 


This process is available in the following device 
types. ^Denotes preferred parts. 


TO-18 (CASE 02) 

2N3970 

2N3971 

2N3972 

*2N4091 

*2N4092 

*2N4Q93 

*2N4391 

*2N4392 

*2N4393 

*2N4856 

2N4856A 

*2N4857 

2N4857A 

*2N4858 

2N4858A 

2N4859 

2N4859A 

2N4860 

2N4860A 


2N4861 

2N4861A 

TO-72 (CASE 25) 
*NF5101 
*NF5102 
*NF5103 

TO-92 (CASE 72) 

*2N5638 
*2N5639 
*2N5640 
2N5653 
2N5654 
*J111 
*J1 12 
* J 113 
*PF5101 
*PF5102 
*PF5103 
*PN4091 


*PN4092 

*PN4093 

*PN4391 

*PN4392 

*PN4393 

*PN4856 

*PN4857 

*PN4858 

*PN4859 

*PN4860 

*PN4861 

U1897E 

U1898E 

U1899E 

TO-92 (CASE 74) 

BF246A 

BF246B 

BF246C 


TO-92 (CASE 77) 

BF247A 

BF247B 

BF247C 

TIS73 

TIS74 

TIS75 

QUALIFIED PER MIL-S-19500 

2N4091 JAN, JANTX 
2N4092 JAN, JANTX 
2N4093 JAN, JANTX, JANTXV 
2N4856 JAN, JANTX, JANTXV 
2N4857 JAN, JANTX JANTXV 
2N4858 JAN, JANTX, JANTXV 
2N4859 JAN, JANTX, JANTXV 
2N4860 JAN, JANTX, JANTXV 
2N4861 JAN, JANTX, JANTXV 
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Process 51 


Process 51 



0 -1 -2 -3 


V GS - GATE-SOURCE VOLTAGE (V) 


Transfer Characteristics 



V GS - GATE-SOURCE VOLTAGE (V) 


Common Drain-Source 

Parameter Interactions Characteristics 



£ 



0 -1.0 -2.0 -3.0 


V GS - GATE-SOURCE VOLTAGE (V) 



0 -0.5 -1 -1.5 

V GS - GATE-SOURCE VOLTAGE (V) 


Resistance vs Drain 
Current 



t D - DRAIN CURRENT (mA) 


Normalized Drain 
Resistance vs Bias 
Voltage 



0 0.2 0.4 0.6 0.8 1.0 

IVcs/Vgsioffi I -NORMALIZED GATE- 
TO-SOURCE VOLTAGE (V) 


Transconductance vs Drain 
Current 


Output Conductance vs 
Drain Current 


Leakage Current vs 
Voltage 




0 -4.0 -8.0 -12 -16 -20 

V GS - GATE-SOURCE VOLTAGE (pF) 


Noise Voltage vs 
Frequency 


Noise Voltage vs Current 


Turn-On Switching 


Turn-Off Switching 



. l D - DRAIN CURRENT (mA) 

f - FREQUENCY (kHz) * D Vgsioff) - GATE-SOURCE CUTOFF VOLTAGE (V) l D - DRAIN CURRENT (mA) 
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Process 52 N-Channel JFET 


DESCRIPTION 

Process 52 is designed primarily for low level audio and 
general purpose applications. These devices provide 
excellent performance as input stages for piezo electric 
transducers or other high impedance signal sources. 
Their high output impedance and high voltage break- 
down lend them to high gain audio and video amplifier 
applications. Source and drain are interchangeable. 


CHARACTERISTIC 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 

Voltage 

bvgss 

VDS = 0V, l G = -1 PA 

-40 

-70 


V 

Drain Saturation Current 

'dss 

V DS = 20V, v G s = ov 

0.2 

1.5 

12 

mA 

Forward Transconductance 

gfs 

V D S = 20V, v G s = ov 

1.0 

2.5 

5.0 

mmho 

Forward Transconductance 

9fs 

Vp S = 20V, I D = 200 /iA 


700 


pmho 

Reverse Gate Leakage Current 

'GSS 

V G S = -30V, V DS = OV 


-10 


pA 

Drain ON Resistance 

r DS 

Vps = 100 mV, V G S = 0V 

250 

400 

2000 

n 

Gate Cutoff Voltage 

VGS(OFF).Vp 

VDS = 15V, l D = 1 nA 

-0.3 

1.0 

-8.0 

V 

Output Conductance 

9os 

Vp G = 15V, l D = 200 juA 


2.0 


/imho 

Feedback Capacitance 

Crss 

Vdg = 15V, Vgs = 0V, f = 1 MHz 


1.3 

1.8 

pF 

Input Capacitance 

Ciss 

vdg = i5v, vgs = ov, f = i mhz 


5 

6 

pF 

Noise Voltage 

e n 

Vpc = 15V, Ip = 200 juA, f= 100 Hz 


10 


nVA/Hz 


This process is available in the following device types. 
* Denotes preferred parts. 


TO-18 (CASE 02) 


TO-72 (CASE 25) 


TO-92 (CASE 72) 


2N3069 

"2N3684 

*J201 

2N3070 

*2N3685 

*J202 

2N3071 

*2N3686 

*J203 

2N3368 

*2N3687 

*PN3684 

2N3369 

2N3967 

*PN3685 

2N3370 

2N3967A 

*PN3686 

2 N 3458 

2N3968 

*PN3687 

2N3459 

2N3968A 

*PN4302 

2N3460 

2N3969 

*PN4303 

2N4338 

2N3969A 

*PN4304 

2N4339 



2N4340 



2N4341 
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Process 52 




f- FREQUENCY (kHz) 


Vqg - DRAIN-GATE VOLTAGE (V) 


V G s - GATE-SOURCE VOLTAGE (V) 











Process 53 N-Channel JFET 


DESCRIPTION 

Process 53 is designed primarily for low current 
DC and audio applications. These devices provide 
excellent performance as input stages for sub pico- 
amp instrumentation or any high impedance signal 
sources. 


GATE IS BACKSIDE CONTACT 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

BVqss 

V D s = OV, l G - —1 /iA 

-40 

-60 


V 

Zero Gate Voltage 

Drain Current 

•dss 

V DS = 10V, V GS =0 

0.02 

0.25 

1.0 

mA 

Forward Trans- 
conductance 

9fs 

v DS = 10 V, V GS = 0 

80 

250 

350 

jumho 

Forward Trans- 
conductance 

9fs 

V DG = 15V, l D = 50 /iA 


120 


jumho 

Reverse Gate Leakage 

•gss 

V GS = -20V, V DS = 0 . 


-0.3 

-10 

pA 

Pinch Off Voltage 

^GS(OFF) 

V DS = 10V, l D = 1nA 

-0.5 

- 2.2 

- 6.0 

V 

Feedback Capacitance 

^rss 

V DG = 15V, V GS =0, f = 1 MHz 


0.85 

1.0 

pF 

Input Capacitance 

^iss 

V DS = 15V, V GS = 0, f = 1 MHz 


2.0 

2.5 

pF 

Output Conductance 

9os 

V DG = 10V, l D = 50 /iA 


0.9 

5.0 

jumhos 

Noise Voltage 

e n 

V DG = 10V, l D = 50 /iA, 


45 

150 

nVA/Hz" 



f = 100 Hz 






Parameter Interactions 


Leakage Current vs 
Voltage 


This process is available in 
the following device types. 

* Denotes preferred parts. 

TO-72 (CASE 25) 

2N4117 
*2N41 17A 
2N4118 
*2N41 18A 
2N4119 
*2N41 19A 
*NF5301 



gis.i D ss@v DS = iov, v GS = o 
fos @ V D s = 1 00 mV, Vqs = 0 
a l v GS(OFFi @Vps = ipV,l D = 1.0,nA | 

-0.1 -0.5 -1.0 -5.0 -10 

Vgsioffi - GATE CUTOFF VOLTAGE (V) 



V DG - DRAIN-GATE VOLTAGE (V) 
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Process 53 



Process 53 


Process 53 
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Transfer Characteristics 


n~ 


■ 


V DS = 10V 

«■ 

■ 

| 

Vgs 

(OFF) = -3.6V 


s 


•a 

r t a 

+25° C 


SBS 

mm 

s 

' t a 

= +125°C 

1 


HE 

\ 


Vgs (off) = -1.8 V 

JBKj 


L 

“"•a 

k A 

—30 L 

+25° C 


^3 

m 


-t a 

+125°C 


□5 


■ 





0 -1.0 -2.0 -3.0 -4.0 

V GS - GATE-SOURCE VOLTAGE |V) 


Transfer Characteristics 




0 0.4 0.8 1.2 1.6 2 

V GS - GATE-SOURCE VOLTAGE (V) 



0 -1.0 -2.0 -3.0 -4.0 

V GS - GATE-SOURCE VOLTAGE (V) 


Common Drain-Source 
Characteristics 











Ta 

= +25° C 1 






nr 

i 



■ 

u 

■ 

— 

g 









r 

-1 

- 

- 


■ 

ft 

a 


m 

■ 


i 

n 



z 

_ 

WKESEM 

■ 


= 

m 

Jg 

m 

mmasm 




0 1.0 2.0 3.0 4.0 5.0 

V DS - DRAIN-SOURCE VOLTAGE (V) 


Output Conductance 
vs Drain Current 



0.01 0.1 1.0 

l D - DRAIN CURRENT (mA) 
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vs Drain Current 


Noise Voltage vs 
Frequency 
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9-10 









Process 55 N-Channel JFET 


DESCRIPTION 

Process 55 is a general purpose low level audio 
amplifier and switching transistor. Wafer process- 
ing is similar to process 52 but process 55 uses a 
larger geometry. This results in higher Y fs , l DSS , 
and capacitance and lower Rds(on)* > s useful 
for audio and video frequency amplifiers and RF 
amplifiers under 50 MHz. It may also be used for 
analog switching applications. 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

BVqsS 

V ds = 0V, l G = ~1 /iA 

-40 

-70 


V 

Zero Gate Voltage 

Drain Current 

Idss 

V DS = 20V, V GS = 0 

0.5 

5.0 

20 

mA 

Forward Trans- 
conductance 

9f S 

V DS = 20V, V GS = 0 

2.0 

4.5 

7.0 

mmho 

Forward Trans- 
conductance 

9fs 

V DG = 1 5V, l D = 200 juA 


1200 


jumhos 

Reverse Gate Leakage 

^GSS 

V GS =-30V, V DS = 0 


-10 

-100 

PA 

"ON" Resistance 

r DS 

V DS = 100 mV, V GS = 0 

140 

250 

600 

12 

Pinch Off Voltage 

Vqs(off) 

V DS = 20V, l D = 1 nA 

-0.5 

-2.0 

-8.0 

V 

Feedback Capacitance 

^rss 

V D g = 15V, V GS =0, f = 1 MHz 


1.5 

2.0 

pF 

Input Capacitance 

Qss 

V DS = 15V, V gs = 0, f = 1 MHz 


6.0 

7.0 

pF 

Output Conductance 

9os 

V DG = 15V, l D = 200 juA 


2 


ptmhos 

Noise Voltage 

e n 

V DG = 15V, l D = 200 juA, f = 100 Hz 


10 


nV/\/Hz 


This process is available in the following device 
types. * Denotes preferred parts. 


TO-18 (CASE 02) 

2N3436 

2N3437 

2N3438 

TO-72 (CASE 25) 

2 N 3821 
2N3822 
2N3824 
2N4220 
2N4220A 
2N4221 
2N4221A 
2N4222 
2N4222A 
*2N5358 
*2N5359 
*2N5360 


*2N5361 

*2N5362 

*2N5363 

*2N5364 


TO-92 (CASE 72) 

*2N5457 

*2N5458 

*2N5459 

MPF103 

MPF104 

MPF105 

MPF108 

MPF109 

MPF112 

PN4220 

PN4221 

PN4222 
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Process 55 




r DS - DRAIN “ON" RESISTANCE (kSl) 














Process 58 N-Channel JFET 


DESCRIPTION 



GATE IS BACKSIDE CONTACT 


Process 58 was developed for analog or digital 
switching applications where very low r DS ( ON ) is 
mandatory. Switching times are very fast and 
R D s(on) Cj ss time constant is low. The 612 typical 
on resistance is very useful in precision multiplex 
systems where switch resistance must be held to an 
absolute minimum. With r DS increasing only 
0.7%/ °C, accuracy is retained over a wide temp- 
erature excursion. 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

BVgss 

V D s = 0V, l G =-1 IIA 

-25 

-30 


V 

Zero Gate Voltage 

Drain Current 

Idss 

V DS = 5V, V GS = 0 

Pulse Test 

100 

400 

1000 

mA 

Reverse Gate Leakage 

'gss 

V GS = —15V, V DS = 0 


-50 

-500 

pA 

"ON" Resistance 

r DS 

V DS = 100 mV, V G 5 = 0 

3.0 

6.0 

20 

a 

Pinch Off Voltage 

VgS(OFF) 

V DS = 5V, l D = 3 nA 

-0.5 

-5.0 

-12 

V 

Drain "OFF" Current 

•d(OFF) 

V DS = 5V, V GS =-10V 


0.05 

20 

nA 

Feedback Capacitance 

^rss 

V DG = 15V, l D = 2 mA, f = 1 MHz 


12 

25 

1 

pF 

Input Capacitance 

Cjss 

V DG = 15V, l D =2mA, f = 1 MHz 


25 

50 

pF 

Forward Trans- 
conductance 

9fs 

V DG = 10V, l D = 2 mA 


10 


mmhos 

Output Conductance 

9os 

V DG = 10V, l D = 2 mA 


100 


jumhos 

Noise Voltage 

e n 

V DG = 15V, l D =2mA, f = 100 Hz 


6.0 


nVA/Hz 


This process is available in the following device 
types. ^Denotes preferred parts. 

TO-39 (CASE 09) 

U320 

U321 

U322 

TO-52 (CASE 07) 

*2N5432 

*2N5433 

*2N5434 

TO-92 (CASE 72) 

*J108 

*J109 

*J110 
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Process 58 




Process 58 


Process 58 


Common Drain-Source 
Characteristics 


Parameter Interactions 


"ON" Resistance vs 
Drain Current 



0 0.4 0.8 1.2 1.6 2.0 

V DS - GRAIN-SOURCE VOLTAGE (V) 



-0.1 -0.5 -1.0 -5.0 -10 

Vgsioff) ~ GATE CUTOFF VOLTAGE (V) 



1.0 10 100 


l D - DRAIN CURRENT (mA) 


Common Drain-Source 
Characteristics 


Normalized Drain 
Resistance vs Bias 
Voltage 


Leakage Current vs 
Voltage 




0 0.2 0.4 0.6 0.8 1.0 


*V G s/Vgs(off)I - NORMALIZED GATE- 
TO-SOURCE VOLTAGE (V) 



Vp G - DRAIN GATE VOLTAGE (V) 


Output Conductance vs 
Drain Current 


Transconductance vs 
Drain Current 


Noise Voltage vs 
Frequency 




0.1 1.0 10 


l D - DRAIN CURRENT (mA) 



i.u 

0.01 0.03 0.1 0.51.0 2.0 10 100 

1- FREQUENCY (kHz) 



0 -4.0 -8.0 -12 -16 -20 


V GS - GATE-SOURCE VOLTAGE (V) 


Switching Turn-On vs 
Gate-Source Voltage 


Switching Turn-On 
Time vs Drain Current 



0 -2.0 -4.0 -6.0 -8.0 -10 

Vgsioff) “ GATE-SOURCE CUTOFF VOLTAGE (V) 



0 5.0 10 15 20 25 


l D - DRAIN CURRENT (mA) 
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Process 83 N-Channel Monolithic Dual JFET 



DESCRIPTION 

Process 83 is a monolithic dual JFET with a diode 
isolated substrate. It is intended for operational 
amplifier input buffer applications. Processing 
results in low input bias current and virtually un- 
measureable offset current. Likewise matching char- 
acteristics are virtually independent of operating 
current and voltage, providing design flexibility. 
Most GP 2N types are sorted from this family. 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

bv gss 

V DS = 0V, l G =-1 juA 

-50 

-70 


V 

Zero Gate Voltage 

Drain Current 

Idss 

V ds = 15V, V GS =0 

0.5 

2.5 

8.0 

mA 

Forward Trans- 
conductance 

9fs 

V DS = 15V, V GS = 0 

1.0 

2.5 

5.0 

mmho 

Pinch Off Voltage 

Vgs(off) 

V DS = 15V, ! D = 1nA 

-0.5 

-2.0 

-4.5 

V 

Gate Current 

,G 

V DG = 20V, l D = 0.2 mA 


3.0 

50 

PA 

Forward Trans- 
conductance 

9fs 

V DG = 15V, l D = 0.2 mA 

600 

850 


jumhos 

Output Conductance 

9os 

V DG = 15V, l D = 0.2 mA 


1.0 

5.0 

jumhos 

'"ON" Resistance 

r DS 

Vqs = 100 mV, V G 5 = 0 


450 


a 

Noise Voltage 

e n 

V DG - 15V, l D = 0.2 mA 
f = 100 Hz 


10 

50 

nVA/Hz 

Differential Match 

IVgsi‘Vgs2 ^ 

V DG = 15V, l D = 0.2 mA 


7.0 

25 

mV 

Differential Match 

AV GS1 -2 

V DG = 15V, l D =0.2 mA 


10 

50 

MV/°C 

Common Mode 

Rejection 

CMRR 

V DG = 15V, l D =0.2 mA 

80 

95 


dB 

Feedback Capacitance 

C rs 

V dg = 15V, l D = 0.2 mA, 
f = 1 MHz 


1.0 

1.2 

pF 

Input Capacitance 

C is 

V DG = 15V, l D =0.2 mA, 
f = 1 MHz 


3.4 

4.0 

PF 


This process is available in the following device types. *Denotes preferred parts. 


TO-71 (CASE 12) 



8-Pin MiniDIP (CASE 60) 

2N3921 

2N5047 

U233 

J41 0 

2N3922 

*2N5196 

U234 

J41 1 

*2N3954 

*2N5197 

U235 

J41 2 

*2N3954A 

*2N5198 



*2N3955 

*2N5199 


8-Pin MiniDIP (CASE 67) 

*2N3955A 

2N5452 


*NPD8301 

*2N3956 

2N5453 


*NPD8302 

*2N3957 

2N5454 


*NPD8303 

*2N3958 

*2N5545 



2N4084 

*2N5546 



2N4085 

*2N5547 



2N5045 

U231 



2N5046 

U232 
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Process 83 





Process 83 


Process 83 


Common Drain-Source 

Transfer Characteristics Characteristics 


Parameter Interactions 


Channel Resistance 
vs Temperature 



0 -0.5 -1.0 -1.5 -2.0 -2.5 

V GS - GATE-SOURCE VOLTAGE (V) 



0 1.0 2.0 3.0 4.0 5.0 

V DS - DRAIN-SOURCE VOLTAGE (V) 



-0.1 -1.0 -10 
VcstofFi - gate CUTOFF VOLTAGE (V) 



-75 -25 +25 +75 +125 +175 

T a - AMBIENT TEMPERATURE fC) 


Leakage Current vs 

Transfer Characteristics Voltage 



Output Conductance 
vs Drain Current 



Transconductance 
vs Drain Current 



Vgs - GATE-SOURCE VOLTAGE (V) 


V 0G - DRAIN GATE VOLTAGE (V) 


l„ - DRAIN CURRENT ( M A) 


Id- DRAIN CURRENT (mA) 




Differential Offset 



0 01 0.1 1.0 
l D - DRAIN CURRENT ItnAI 


Differential Drift 



0.01 0,1 1.0 
l D - DRAIN CURRENT (mA) 



0.01 0.1 1.0 


l D -DBAIN CURRENT (mA) 
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Process 84 N-Channe! Monolithic Dual JFET 



DESCRIPTION 

Process 84 is a monolithic dual JFET with a diode 
isolated substrate. It is designed for the most 
critical operational amplifier input stages or elec- 
trometer single ended preamp. Ideal for medical 
applications and instrumentation inputs where 
subpicoamp inputs are important. Device design 
considered high CMRR, subpicoamp leakage over 
wide input swings, low capacitance, and tight 
match over wide current range. 


CHARACTERISTIC 

PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown Voltage 

bv gss 

V DS = OV, l G = -1 pA 

-40 

-60 


V 

Drain Saturation Current 

i DSS 

V ds = 15V,V gs = 0V 

20 

300 

1000 


Forward Transconductance 

9fs 

V ds = 15V, V GS = OV 

90 

180 

300 

pmhos 

Forward Transconductance 

9fs 

V DS = 15V, l D =30pA 

50 

120 

150 

pmhos 

Gate Cutoff Voltage 

VgS(OFF) 

V DS = 15V, l D = 1 nA 

0.5 

2 

4.5 

V 

Reverse Gate Leakage Current 

i GSS 

V DS = OV, V GS = -20V 


1 

5 

PA 

Gate Leakage Current 

•g 

V DG = 10V, l D = 30pA 


0.5 

3 

pA 

Feedback Capacitance 

c ra 

V DS = 15V, V GS = 0, f = 1 MHz 


0.3 

0.4 

PF 

Input Capacitance 

Qss 

V DS = 15V, V GS =0, f=1 MHz 


2 

3 

pF 

Noise Voltage 

e n 

V DS = 15V, l D = 30 pA, f = 1 kHz 


30 

50 

§ 

> 

c 

Noise Voltage 

e n 

V DS = 15V, l D = 30pA, f= 10 Hz 


180 


nVA/Hz 

Output Conductance 

9os 

V DS = 10 V, 1 D = 30 pA 


0.01 

0.02 

pmhos 

Differential Gate-Source Voltage 

IVgsi - V GS2 I • 

V DS = 10V, l D = 30 pA 


12 

25 

mV 

Differential Gate-Source 

Voltage Drift 

AV GS1 _2 

V DS = 10V, l D = 30 pA 


10 

50 

pV/°C 

Common-Mode Rejection 

Ratio 

CMRR 

V DS = 10V, l D = 30 p A 


112 


dB 


This process is available in the following device types. *Denotes preferred parts. 

TO-78 (CASE 24) 

2N5902 *2N5906 

2N5903 *2N5907 

2N5904 *2N5908 

2N5905 *2N5909 



0.1 1 10 
Vgsioff) - VOLTAGE GATE-TO-SOURCE (V) 


Leakage Current vs 
Voltage and Drain Current 


-Ta = 125°|— 

— lo^O&IOoiA I 

_ — 




Ta = 85°C : s==i 

=|J= IDOuA^W^ 


• ~ j -y\ — 

| Ip - 1 UU 

r. = 9^r- i--- 




0 10 20 30 40 50 60 70 

V DG - DRAIN GATE VOLTAGE (V) 
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Process 84 



AIVgsi -v GS 2 i- differential 

GATE-SOURCE VOLTAGE (mV) e„ - NOISE VOLTAGE (nV/v/Hz) g fc - TRANSCONDUCTANCE kmhos) | D - DRAIN CURRENT (^A) 


Process 84 


Transfer Characteristics 


0 0.25 0.5 0.75 1 1.25 1.5 1.75 

V GS - GATE-TO SOURCE VOLTAGE (V) 


Common Drain-Source 
Characteristics 


i ff/>m 

mr/m 

pi 

hi! 


0 1 2 3 4 5 

V DS - DRAIN SOURCE VOLTAGE (V) 


Leakage Current vs 
Voltaae 



■ 

■ 

IBiil 

■ 

ssmssss 

B 

SBSsmS 

1111111 


0 10 20 30 40 50 60 70 

V DG - DRAIN GATE VOLTAGE (V) 


Transfer Characteristics 


I ,A V G s( OFF ) = 1.ZV 

0 0.25 0.5 0.75 1 1.25 1.5 1.75 

V GS - GATE-SOURCE VOLTAGE (V) 


Transconductance vs 
Drain Current 


10 20 30 50 100 200 

l D - DRAIN CURRENT 0*A) 


Output Conductance vs 
Drain Current 


— —■■■■■■ mrrimmmwmmmamt 

mmmwmmmmm iai—WH 


SBHXSBiiiii 


10 30 50 100 200 

l D - DRAIN CURRENT (pA) 


Noise Voltage vs 
Frequency 


IHMHt'L^I 

IIHILVH 


100 1kHz 10 kHz 100 kHz 
f- FREQUENCY (kHz) 


Noise Voltage vs 
Current 



mmmm 



3SS 




SB 

■nil 

iWBS 

BB 


■■ 



Hi 

|| 


30 100 

l D - DRAIN CURRENT OiA) 


Capacitance vs Voltage 


0 4 8 12 16 20 

V GS - GATE-SOURCE VOLTAGE (V) 


Differential Offset 


AT = 25 C to 125 C 
= -55°C to 25° C 


DRAIN CURRENT (uA) 


Differential Drift 


AT = 25 C to 125 C 
= -55°C to 25° C 


50 100 

DRAIN CURRENT <jiA) 


CMRR vs Drain Current 


0 30 40 50 60 80 100 

DRAIN CURRENT 0iA) 











Process 86 N-Channel Monolithic Dual JFET 


0.022 

" (0.559) * 

0.0032 i i 

(o.o8i3) r - 



DESCRIPTION 

Process 86 is a monolithic dual JFET with a diode 
isolated substrate. It is intended for critical amplifier 
input stages requiring low noise, sub picoamp bias 
currents and high gain. Exacting process control results 
in consistent parameter distribution with tight match 
and low drift. 

This process is available in the following device types. 
^Denotes preferred parts. 

TO-78 (CASE 24) 


PROCESS IN DEVELOPMENT 
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Process 88 P-Channel JFET 


DESCRIPTION 

Process 88 is designed primarily for electronic 
switching applications where a P channel device is 
desirable. Inherent zero offset voltage, low leak- 
age and low Rds(on) C jS s time constant make this 
device excellent for low level analog switching, 
sample and hold circuits and chopper stabilized 
amplifiers. This device is the complement to 
Process 51 . 


GATE IS BACKSIDE CONTACT 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

BV gss 

V DS = ov, l G = 1 juA 

30 

40 


V 

Zero Gate Voltage 

Drain Current 

*DSS 

V ds =-15V, V gs = 0 

-5.0 

-30 

-90 

mA 

Forward Trans- 
conductance 

9f s 

V DS = -15V, V GS = 0 

4.0 

13 

17 

mmhos 

Forward Trans- 
conductance 

9fs 

V DG — — 15V, l D = —2 mA 


3.5 


mmhos 

Gate Leakage 

*GSS 

V GS = 20V, V DS = 0 


0.05 

1.0 

nA 

"ON" Resistance 

r DS 

V DS = -100mV, V GS = 0 

50 

80 

200 

a 

Pinch Off Voltage 

VgS(OFF) 

V DS =-15V, l D =-1 nA 

0.5 

5.0 

10 

V 

Drain "OFF" Current 

•d(OFF) 

V DS =-15V, V gs = 10V 


-0.05 

-10 

nA 

Feedback Capacitance 

C rss 

V dg = -15V, I d =-2 mA, f=1 MHz 


4.0 

5.0 

pF 

Input Capacitance 

^iss 

V D s = — 15V, l D = — 2 mA, f = 1 MHz 


14 

15 

pF 

Output Conductance 

9os 

V DG = —15V, l D = —2 mA 


100 

300 

jumhos 

Noise Voltage 

e n 

V dg = — 15V, l D =-2 mA, f = 100 Hz 


20 


nV/\/Hz 


This process is available in the following device 
types. * Denotes preferred parts. 


TO-18 (CASE 11) 

2N2609 
2N5018 
2N5019 
*2N51 14 
*2N51 15 
*2N51 16 
U301 
U304 
U305 
U306 


TO-72 (CASE 23) 

2N3382 

2N3384 

2N3386 

2N3993 

2N3993A 

2N3994 

2N3994A 

TO-92 (CASE 71) 

P1086E 
PI 087 E 


TO-92 (CASE 74) 

*J174 
*J175 
*J176 
*J1 77 
*J270 
*J271 

QUALIFIED PER MIL-S-19500 

*2N51 14JAN, JANTX, JANTXV 
*2N51 15JAN, JANTX, JANTXV 
*2N51 16JAN, JANTX, JANTXV 
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Process 88 



Common Drain-Source 
Characteristics 



Transfer Characteristics 



0 1.0 2.0 3.0 4.0 

V GS - GATE-SOURCE VOLTAGE (V) 


Leakage Current vs 
Voltage 



Channel Resistance vs 
Temperature 



-75 -25 +25 +75 +125 +175 

T a - AMBIENT TEMPERATURE ( U C) 


Output Conductance vs 
Drain Current 


Transconductance vs 
Drain Current 


Noise Voltage vs 
Frequency 



-0.01 -0.1 -1.0 -10 
l D - DRAIN CURRENT (mA) 



-0.1 -1.0 -10 -100 
l D - DRAIN CURRENT (mA) 



0.01 0.03 0.1 0.51.02.0 10 100 

f- FREQUENCY (kHz) 



0 4.0 8.0 12 16 20 

V GS - GATE-SOURCE VOLTAGE (V) 


Normalized Drain 
Resistance vs 
Bias Voltage 



0 0.2 0.4 0.6 0.8 1.0 

IV gs /V GS (off)I - NORMALIZED GATE- 
TO-SOURCE VOLTAGE (V) 
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Process 89 P-Channel JFET 


DESCRIPTION 

Process 89 is designed primarily for low level 
amplifier applications. This device is the comple- 
ment to Process 55. Commonly used in voltage 
variable resistor applications. 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

bv gss 

V ds = OV, l G = 1 /xA 

20 

40 


V 

Zero Gate Voltage 

Drain Current 

'dss 

V ds = -15V, V gs = 0 

-0.3 

-4.0 

-20 

mA 

Forward Trans- 
conductance 

9f S 

V ps - — 1 5 V , V GS = 0 

1.0 

2.5 

4.0 

mmhos 

Forward Trans- 
conductance 

9fs 

V DG = -15V, l D = -0.2 mA 


700 


jtimhos 

Gate Leakage 

•gss 

V GS = 20V, V DS = 0 


0.02 

1.0 

nA 

Pinch Off Voltage 

. V GS ( OFF ) 

V DS = -15V, l D =-1 nA 

0.5 

3.0 

9.0 

V 

Feedback Capacitance 

c rss 

V DG = -15V, V GS = 0, f = 1 MHz 


2.0 

2.5 

pF 

Input Capacitance 

C is 

V DS =-15V, l D =-2 mA, f = 1 MHz 


7.0 

8.5 

pF 

“ON" Resistance 

r DS 

V DS = -100 mV, V GS = 0 


450 


ft 

Output Conductance 

9 os 

V dg - — 15V, Ip = -0.2 mA 


5.0 

15 

Mmhos 

Noise Voltage 

e n 

V DG =-15V, l D =-0.2 mA, 
f = 100 Hz 


30 


nV/\/ Hz 


This process is available in the following device 
types. * Denotes preferred parts. 


TO-18 (CASE 11) 

TO-92 (CASE 71) 

TO-92 (CASE 74) 

2N2608 

*2N5460 

2N3820 

2N4381 

*2N5461 


2 N 5020 

*2N5462 

QUALIFIED PER MIL-S-19500 

2N5021 

PN4342 

PN4360 

2N2608JAN 

TO-72 (CASE 23) 

2N3329 

2N3330 

2N3331 

2N3332 

PN5033 
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Process 89 



0 1.0 3.0 4.0 

V GS - GATE-SOURCE VOLTAGE (V) 


Parameter Interactions 


Common Drain-Source 
Characteristics 



0.1 0.5 1.0 5.0 10 

Vgs(off) - GATE CUTOFF VOLTAGE (V) , 



Transfer Characteristics 


4.0 



0 



0 1.0 2.0 3.0 4.0 

V GS - GATE-SOURCE VOLTAGE (V) 


Leakage Current vs 
Voltage 



V 0G ~ DRAIN-GATE VOLTAGE (V) 


Channel Resistance vs 
Temperature 



-75 -25 25 75 125 175 

T a - AMBIENT TEMPERATURE (°C) 


Output Conductance vs 
Drain Current 



-0.01 -0.1 -1.0 -10 

l D - DRAIN CURRENT (mA) 


Transconductance vs 
Drain Current 



l D - DRAIN CURRENT (rnA) 


Noise Voltage vs 
Frequency 



0.01 0.03 0.1 0.51.02.0 10 50 100 

f- FREQUENCY (kHz) 



0 4.0 0.0 12 16 20 

V GS - GATE SOURCE VOLTAGE (V) 
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Process 90 



Process 90 N-Channel JFET 


0.016 


'(0.406) 



GATE IS ALSO BACKSIDE CONTACT 


DESCRIPTION 

Process 90 is designed for VHF/UHF mixer/ 
amplifier and applications where Process 50 is not 
adequate. Has sufficient gain and low noise, com- 
mon gate configuration at 450 MHz, for sensitive 
receivers. The high transconductance and square 
law characteristics insures low crossmodulation 
and intermodulation distortions. Common-gate 
operation simplifies circuitry. Consider Process 
92 for even higher performance. 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

bv gss 

V DS = ov, l G = -1 M A 

-20 

-30 


V 

Zero Gate Voltage 

Drain Current 

*DSS 

Vqs = 10V, V GS = 0 

3 

18 

40 

mA 

Forward Trans- 
conductance 

9fs 

V DS = 10V, V GS = 0 

5.5 

8.0 

10 

mmhos 

Forward Trans- 
conductance 

9ts 

V D s = 10V, l D = 5 mA 

4.5 

5.8 


mmhos 

Reverse Gate Current 

*GSS 

V GS = -15V, V DS = 0 


-5.0 

-100 

PA 

"ON" Resistance 

r DS 

V DS = TOO mV, V GS = 0 


90 


a 

Pinch Off Voltage 

V GS(OFF) 

V DS = 10V, l D = 1 nA 

-1.5 

-3.5 

-6.0 

V 

Output Conductance 

9os 

V DG = 10V, l D = 5 mA 


45 

100 

jumhos 

Feedback Capacitance 

C rs 

V D g = 10V, l D = 5mA 


1.0 

1.2 

pF 

Input Capacitance 

C is 

V DG = 10V, l D = 5mA 


4.0 

5.0 

pF 

Noise Voltage 

e n 

V DG = 10V, l D = 5 mA, f = 100 Hz 


13 


nVA/Hz 

Noise Figure 

NF 

V D g = 10V, l D = 5 mA, f = 450 MHz 


3.0 


dB 

Power Gain 

Gpg (CG) 

V dg = 10V, l D = 5 mA, f = 450 MHz 


11 


dB 


This process is available in the following device types. * Denotes preferred parts. 


TO-52 (CASE 07) TO-72 (CASE 29) 


TO-92 (CASE 72) 


TO-92 (CASE 77) 


U312 


2N5397 

J 1 1 4 

*2N5245 

2N5398 

*J210 

*2N5246 


*J21 1 

*2N5247 


*J212 



*J300 



Common Drain-Source 
Characteristics 



0 1.0 2.0 3.0 4.0 5.0 



-0.1 -1.0 -5.0 -10 


Transconductance vs 
Drain Current 



j.i >i- — ■ — ■ — — < — ■ ■ ■ * » *■ 

0.1 1.0 10 


Vds - DRAIN-SOURCE VOLTAGE (V) 


Vgs(off) - GATE CUTOFF VOLTAGE (V) 


l D - DRAIN CURRENT (mA) 
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— r~ 0-Q15 

f (0.381) 

0.0038 I 


Process 92 N-Channel JFET 


DESCRIPTION 

Process 92 is designed for VHF/UHF amplifier, 
oscillator, and mixer applications. As a common 
gate amplifier, 16 dB at 100 MHz and 12 dB at 
450 MHz can be realized. Worst case 75 ohm 
input impedance provides ideal input match. 


GATE IS ALSO BACKSIDE CONTACT 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate- Source Breakdown 
Voltage 

bv gss 

v DS = ov, l G =-i MA 

-20 

-30 


V 

Zero Gate Voltage 

Drain Current 

*dss 

V DS = 10V, V GS =0, Pulsed 

10 

38 

80 

mA 

Forward Trans- 
conductance 

9f S 

V DS = 10V, V GS = 0, Pulsed 


19 


mmhos 

Forward Trans- 
conductance 

9fs 

V DG = 10V, l D = 10 mA 

10 

13 

18 

mmhos 

Reverse Gate Current 

•gss 

V GS =-15V, V DS = 0 


-15 

-100 

PA 

"ON" Resistance 

r DS 

V DS = 100 mV, V GS = 0 

35 

45 

80 

ft 

Pinch Off Voltage 

VgS(OFF) 

V DS = 10V, l D = 1 nA 

-1.5 

-4.0 

-6.5 

V 

Output Conductance 

9os 

V DG = 10V, l D — 10 mA 


160 

250 

jumhos 

Feedback Capacitance 

^gd 

V DG = 10V, l D = 10 mA, f = 1 MHz 


2.0 

2.5 

pF 

Input Capacitance 

Cgs 

V DG = 10V, l D = 10 mA, f = 1 MHz 


4.1 

5.0 

pF 

Noise Voltage 

e n 

V DG = 10V, l D = 10 mA, f= 100 Hz 


6.0 


nVA/Hz 

Noise Figure 

NF 

V DG = 10V, l D = 10 mA, 
f = 450 MHz 


3.0 


dB 

Power Gain 

^pg 

V D g = 10V, l D = 10 mA, 
f = 450 MHz 


12 


dB 

This process is available 

in the following device types. * Denotes preferred parts 






TO-52 (CASE 07) 


TO-99 (CASE 24) 
U4301 ^ , 


Parameter Interactions 


TO-92 (CASE 72) 

J308 

*J309 

*J310 

Transconductance vs 
Drain Current 


Leakage Current vs Voltage 


'if,, loss @V DS = 10V. V GS * 
- 'os ® lo = 1 mA, V G s * 0V 
V GSIOFF> ® Vos = 10V, l D = 
T a « 25°C 


Vgsioff) - GATE CUTOFF VOLTAGE (V) 




l D -DRAIN CURRENT (mA) 


5.0 10 15 20 

V DG - DRAIN-GATE VOLTAGE (V) 
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Process 92 



0 -1 -2 -3 


V GS - GATE-SOURCE VOLTAGE (V) 



0 -1 -2 -3 -4 -5 -6 


V GS - GATE-SOURCE VOLTAGE (V) 



100 500 1000 

f- FREQUENCY (MHz) 



0 -1 -2 , -3 

V GS - GATE-SOURCE VOLTAGE (V) 



0 _1 -2 -3 -4 -5 -6 

V GS - GATE-SOURCE VOLTAGE (V) 



100 500 1000 

f- FREQUENCY (MHz) 


Common Drain-Source 
Characteristics 


Output Conductance vs 
Drain Current 




0.1 1.0 10 
l D - DRAIN CURRENT (mA) 


Output Admittance 



f- FREQUENCY (MHz) 



0 -2 -4 -6 -8 -10 

V GS - GATE-SOURCE VOLTAGE (V) 



0.01 0.03 0.1 0.5 2.0 10 50 100 

f- FREQUENCY (kHz) 



f- FREQUENCY (MHz) 
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Process 93 N-Channel Monolithic Dual JFET 



DESCRIPTION 

Process 93 is a monolithic dual JFET with a diode 
isolated substrate. It is intended for wide band, 
low noise, single ended video amplifier input 
stages, and high slew rate op amps. Monolithic 
structure eliminates thermal transient errors, and 
provides freedom to pick operating current and 
voltage. 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

bv gss 

V DS = 0V, l G =-i mA 

-25 

-30 


V 

Zero Gate Voltage 

Drain Current 

•dss 

V DS = 10V, V GS = 0, Pulsed 

3.0 

18 

40 

mA 

Forward Trans- 
conductance 

9fs 

V DS = 10V, V GS = 0, Pulsed 


8.0 


mmhos 

Forward Trans- 
conductance 

9fs 

V dg = 10V, l D = 5 mA 

5.0 

6.0 

10 

mmhos 

Output Conductance 

9os 

V DG = 10V, l D = 5 mA 


50 

100 

Mmhos 

Pinch Off Voltage 

V GS(OFF) 

V DS = 10V,l D = 1nA 

-1.5 

-3.5 

-6.0 

V 

“ON” Resistance 

r DS 

V DS = 100 mV, V GS =0 


100 


SI 

Gate Current 

«G 

V DG = 10V, l D = 5mA 


10 

100 

PA 

Noise Voltage 

e n 

V DG = 10V, l D = 5 mA, f = 100 Hz 


9.0 

30 

nV/\/Hz 

Differential Match 

IVgsi 'VgS2 1 

V DG = 10V, l D = 5mA 

i 

9.0 

30 

mV 

Differential Match 

AV GS1 _ 2 

V DG = 10V, l D = 5 mA 


15 

40 

MV/°C 

Common Mode 

Rejection 

CMRR 

V DG = 10V, l D = 5 mA 


90 


dB 

Feedback Capacitance 

c rs 

V DG = 10V, l D =5mA, f = 1 MHz 


1.0 

1.2 

pF 

Input Capacitance 

C is 

V DG = 10V, l D = 5 mA, f = 1 MHz 


4.2 

5.0 

pF 


This process 
TO-78 (CASE 

*2N591 1 
*2N5912 
U257 


is available in the following device types. * Denotes preferred parts. 
24) 



T ransconductance 
vs Drain Current 



Vqs(off) - GATE CUTOFF VOLTAGE <V) 


0.1 1 10 
lo- DRAIN CURRENT (mA) 
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Process 94 N-Channel Monolithic Dual JFET 



DESCRIPTION 

Process 94 is a monolithic dual JFET. It is strictly 
intended for operational amplifier input buffer 
applications. Special processing results in ex- 
tremely low input bias current and virtually 
unmeasureable offset current. It is important to 
note that the <5 pico ampere bias current is 
measured at 35 volts. Typical CMRR is 125 dB. 
Performance superior to electrometer tubes can 
be readily achieved with low offset voltage and 
almost zero long term drift. 


CHARACTERISTIC 

PARAMETER 

■ 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

BVqss 

V ds = OV f Ig = ~1 mA 

-40 

-70 


V 

Zero Gate Voltage 

Drain Current 

^ss 

V DS = 15V, V GS = 0 

0.5 

3.0 

10 

mA 

Forward Trans- 
conductance 

9f s 

V D s = 15V, V GS = 0 

1.5 

3.5 

7.0 

mmho 

Forward Trans- 
conductance 

9fs 

V DG = 15V, l D = 0.2 mA 

1 0.9 

1.2 

1.8 

mmhos 

Pinch Off Voltage 

Vgs(off) 

V DS = 15V, l D = 1 nA 

-0.5 

-2.0 

-6.0 

V 

Gate Current 

Ig 

V DG = 35V, l D =0.20 mA 


1.0 

15 

pA 

Feedback Capacitance 

Crss 

V DS = 15V, V GS = 0, f = 1 MHz 


0.01 

0.02 

pF 

Input Capacitance 

C iss 

V DS = 15V, V GS = 0, f = 1 MHz 


4.0 

5.0 

pF 

Noise Voltage 

e n 

V DG = 15V, l D = 0.2 mA; f = 10 Hz 


12 

50 

nVA/Hz 

Output Conductance 

9os 

V dg = 15V, l D = 0.2 mA 


<0.1 


jumhos 

Differential Match 

IVgSI '^GS2 1 

V DG = 15V, l D = 0.2 mA 


5.0 

25 

mV 

Differential Match 

AV GSq _ 2 

V DG = 15V, l D =0.2 mA 


6.0 

50 

mv/° c 

Common Mode 

Rejection 

CMRR 

, 

V DG = 15V, l D =0.2 mA 


125 


dB 


This process is available in 
the following device types. 

* Denotes preferred parts. 

TO-71 (CASE 12) 

*NDF9406 

*NDF9407 

*NDF9408 

*NDF9409 

*NDF9410 

TO-78 (CASE 24) 

NDF9401 

NDF9402 

NDF9403 

NDF9404 

NDF9405 



-0.1 -0.5 -1.0 -5.0 -io 

Vgsioff) - GATE-SOURCE VOLTAGE (V) 


Common Drain-Source 
Characteristics 



V DS - DRAIN-SOURCE VOLTAGE (V) 
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Process 94 


Transfer Characteristics 


Leakage Current vs 
Voltage 


Output Conductance vs 
Drain Current 





Transfer Characteristics 



0 -0.5 -1.0 -1.5 -2.0 -2.5 

V GS - GATE-SOURCE VOLTAGE (V) 


Transconductance vs 
Drain Current 


Capacitance vs 
Voltage 



Noise Voltage vs 
Frequency 



0.01 0.03 0.1 0.5 1 2.0 10 50 100 

f- FREQUENCY (kHz) 


Noise Voltage vs 

Current Differential Offset 




o 

cc 

=3 _ 
O CJ 
00 



Differential Drift 



0.01 0.1 1.0 


l D - DRAIN CURRENT (mA) 


CMRR vs Drain Current 


HI 

■ 

■in 

KSUIIIIIII 

■ 

■ 



; 




IIHU 

II 

Hi 



IIH 

II 

Hi 



iigu 


m 



iii5s§ 


Hi 




fii 

HI 




II 



II 

H! 



0.01 0.1 1.0 
l D - DRAIN CURRENT (mA) 
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Process 95 N-Channel Monolithic Dual JFET 



DESCRIPTION 

Process 95 is a monolithic dual JFET with a diode 
isolated substrate. It is intended for operational 
amplifier input buffer applications. Processing 
results in low input bias current and virtually un- 
measureable offset current. Low noise voltage 
and high CMRR for critical l/f applications. 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

bv gss 

V ds = OV, l G = —1 fxA 

-40 

-70 


V 

Zero Gate Voltage 

Drain Current 

•dss 

V DS = 15V, V GS = 0 

0.5 

‘ 3.0 

8.0 

mA 

Forward Trans- 
conductance 

9fs 

V ds = 15V, V gs = 0 

1.0 

i 

2.5 

4.0 

mmhos 

Forward Trans- 
conductance 

9fs 

V DG = 15V, l D = 0.2 mA 

0.5 

0.7 


mmhos 

Gate Leakage 

•gss 

V GS = -20V, V DS = 0 

' 

-5.0 

-100 

pA 

Pinch Off Voltage 

Vgs(off) 

V ds = 15V, I d = 1 nA 

-0.5 

-2.5 

-4.0 

V 

Input Capacitance 

Qss 

V ds = 15V, V GS = 0, f = 1 MHz 


10 

14 

pF 

Noise Voltage 

e n 

V DS = 15V, l D =0.2 mA, 
f = 10 Hz 


8.0 

30 

nV/VRz 

Noise Voltage 

e n 

V os = 15V, I d = 0.2 mA, 
f = 100 Hz 


6.0 

10 

nV/\/Hz 

Output Conductance 

9os 

V D g = 15V, l D = 0.2 mA 


0.3 

1.0 

/umhos 

Feedback Capacitance 

^rss 

V DS = 15V, V gs = 0, f = 1 MHz 


3.5 

5.0 

RF 

Differential Match 

IVgsi*Vgs2 ^ 

V DG = 20V, l D = 0.2 mA 


6.0 

25 

mV 

Differential Match 

A\/ GS1 _2 

V DG ~ 20V, l D = 0.2 mA 


9.0 

60 

MV/°C 

Common Mode 

Rejection 

CMRR 

V DG = 20V, l D = 0.2 mA 

86 

115 


dB 


This process is available in the following device 
types. * Denotes preferred parts. 


TO-71 (CASE 12) 


2N5515 

*2N5522 

2N5516 

*2N5523 

2N5517 

# 2N5524 

2N5518 

*2N6483 

2N5519 

*2N6484 

*2N5520 

*2N6485 

*2N5521 



9-32 



Process 95 


Transfer Characteristics 


Transfer Characteristics 


Common Drain-Source 
Characteristics 


Parameter Interactions 



V GS - GATE-SOURCE VOLTAGE (V) 



0 -1.0 -2.0 -3.0 -4.0 -5.0 

V GS - GATE-SOURCE VOLTAGE (V) 



0 1.0 2.0 3.0 4.0 5.0 

V os ~ DRAIN-SOURCE VOLTAGE (VI 



-0.1 -0.5 -1.0 -5.0 -10 

Vgsioffi - GATE CUTOFF VOLTAGE (V) 


T ransconductance 
Characteristics 



0 -0.5 -1.0 -1.5 


V GS - GATE SOURCE VOLTAGE (V) 


T ransconductance 
Characteristics 


Channel Resistance 
vs Temperature 



V GS - GATE-SOURCE VOLTAGE (V) 


8 



-75 -25 25 75 125 175 

T a - AMBIENT TEMPERATURE TC) 



Output Conductance vs 
Drain Current 


Transconductance vs 
Drain Current 


Noise Voltage vs 
Frequency 


Noise Voltage vs 
Current 



Capacitance vs Voltage 



V GS - GATE-SOURCE VOLTAGE (V) 


. S3 

> 


Differential Offset 


: V n r 

= 20v: 
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0.01 0.1 1.0 
l 0 - DRAIN CURRENT (mA) 



0.01 0.1 1.0 
l 0 -ORAIN CURRENT (mA) 


CMRR vs Drain Current 
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Process 96 N-Channel Monolithic Dual JFET 


0.037 

(0.940) 



DESCRIPTION 

Process 96 is a monolithic dual JFET with a diode 
isolated substrate. It is intended for wide band, low 
noise, single ended video amplifier input, stages. 
Also ideal for matched voltage variable resistor 
applications over 60 dB tracking range. 


CHARACTERISTIC 

PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Gate-Source Breakdown 
Voltage 

bv gss 

v DS = OV, l G = — 1 mA 

-40 

-55 


V 

Zero Gate Voltage 

Drain Current 

Idss 

V ds = 15V, V gs =0 

5.0 

15 

30 

mA 

Forward Trans- 
conductance 

9fs 

V ds = 15V, V gs = 0 

9.0 

18 

30 

mmhos 

Forward Trans- 
conductance 

9fs 

V DG = 15V, l D = 2 mA 

7.5 

9.0 


mmhos 

Output Conductance 

9os 

V DG = 15V, l D =2mA 


15 

45 

jumhos 

Pinch Off Voltage 

V GS(OFF) 

V DS = 15V, l D = 1 nA 


-1.8 

-3.0 

V 

"ON" Resistance 

r DS 

V DS = 100 mV, V GS = 0 

35 

70 

120 

n 

Gate Current 

J GSS 

V GS = —20V, V DS = 0 


-8.0 

-100 

pA 

Gate Current 

•g 

V DG = 15V, l D = 2mA 


15 

200 

pA 

Noise Voltage 

e n 

V DG = 15V, l D = 2 mA, f = 100 Hz 


4.5 

10 

nV/\/Hz 

Feedback Capacitance 

C rs 

V D g = 15V, l D = 2mA,f=1 MHz 


2.5 

3.0 

pF 

Input Capacitance 

C.s 

V DG = 15V, l D = 2 mA, f = 1 MHz ! 


10 

12 

PF 

Differential Voltage 

IVgS1' V GS2I 

V DG = 15V, l D = 2 mA 


8.0 

1 

25 

mV 

Differential Voltage 

AV gs 

V DG = 1 5V, l D = 2 mA 


9.0 

50 

MV/°C 

Common Mode • 
Rejection 

CMRR 

V q G = 15V, 1 q = 2 mA 

76 

95 


dB 


This process is available in the following device types. * Denotes preferred parts. 

TO-71 (CASE 12) , 8-Pin DIP (CASE 67) 


*2N5564 *NPD5564 

*2N5565 * NPD5565 

*2N5566 *NPD5566 


=3 CJ 
O S 
Z< 



-1 -2 -5 -10 

Vqsioff) “ GATE CUTOFF VOLTAGE (V) 


Transconductance vs Drain 
Current 



.1 1 10 
l D - DRAIN CURRENT (mA) 
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Transfer Characteristics 



V Gs - GATE-SOURCE VOLTAGE (V) 



0 -0.5 -1 -1.5 -2 


V GS - GATE-SOURCE VOLTAGE (V) 


Common Drain-Source 
Characteristics 



0 1.0 2.0 3.0 4.0 5.0 

V DS - DRAIN-SOURCE VOLJAGE (V) 



0 -0.5 -1 -1.5 

V GS - GATE-SOURCE VOLTAGE (V) 



0 -0.5 -1 -1.5 -2 

V GS - GATE-SOURCE VOLTAGE (V) 


Output Conductance vs 
Drain Current 



0.1 0.5 1.0 5.0 10 

l D - DRAIN CURRENT (mA) 


Noise Voltage vs 
Current 




0.01 0.03 0.1 0.51.02.0 10 50 100 



0 -4.0 -8.0 -12 -16 -20 


f- FREQUENCY (kHz) 


V GS - GATE-SOURCE VOLTAGE (V) 


Differential Offset 


100 

50 


10 

5.0 


1.0 

0.1 1.0 10 
l D - DRAIN CURRENT (mA) 





0.1 1.0 10 
l D - DRAIN CURRENT (mA) 
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Process 98 N-Channel JFET 


DESCRIPTION 

Process 98 is a high gain, general purpose, monolithic 
dual JFET with a diode isolated substrate. It is intended 
for amplifier input stages requiring high gain, low noise 
and low offset drift over temperature. Strict processing 
controls result in low input bias currents and virtually 
immeasurable offset currents. Matching characteristics 
are essentially independent of operating current and 
voltage. 

This process is available in the following device types. 
* Denotes preferred parts. 

TO-71 (CASE 12) 

2N5561 

2N5562 

2N5563 

U401 

U402 

U403 

U404 

U405 

U406 

8-Pin DIP (CASE 60) 

J401 

J402 

J403 

J404 

J405 

J406 


PROCESS IN DEVELOPMENT 
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National 

Semiconductor 


Transistor Glossary of Symbols 


DC PARAMETERS 


bv cbo 


BV ceo 


BV 


CER 


BVces 


BVcex 


BV ebo 


h F E 


Collector-Base Breakdown Voltage 
with Emitter Open-Circuited 


The breakdown voltage of the collector-base 

junction, measured at a specified current, o- 

with the emitter open-circuited. 



Co I lector- Emitter Breakdown Voltage 
with the Base Open-Circuited 


The collector-emitter breakdown voltage, 
measured at a specified collector current, 
with the base open-circuited. 

Collector-Emitter Breakdown Voltage 
with Resistance between Emitter and 
Base 


BVceo, BV cer ,BV ces 

I BVces 



0 


The collector-emitter breakdown voltage 
measured at a specified current with a 
specified resistance R connected between 
the base and the emitter. 

Collector-Emitter Breakdown Voltage 
with Base Shorted to Emitter 



The collector-emitter breakdown, measured 
at a specified current, with the base shorted 
to the emitter. 


Col lector- Emitter Breakdown Voltage 
at a Specified Condition 

The collector-emitter breakdown voltage 
measured at a specified current with the 
base-emitter junction forward or reverse 
biased by a specified voltage or current. 


Emitter-Base Breakdown Voltage 
with Collector Open-Circuited 

The emitter-base breakdown voltage, 
measured at a specified current, with the 
collector open-circuited. 



BV E bo 



Common-Emitter DC Current Gain 


The ratio of DC collector current to DC base 
current measured at a specified collector- 
emitter voltage and a specified collector 
current. 




A-2 




*CBO 


' CEX 


*EBO 


Inverse Collector-Base Current 


The collector-base current with the junction 
reverse biased by a specified voltage, with 
the emitter open-circuited. 


o 


Inverse Collector-Emitter Current at 
a Specified Condition 


The collector-emitter current measured at a 
specified collector-emitter voltage with the 
base forward or reverse biased by a specified 
voltage or current. 



Inverse Emitter-Base Current 



•cEO - (^ + 1) IcBO 



The emitter-base current with the junction 
reverse biased by a specified voltage with the 
collector open-circuited. 



r 

Vgg 

1 


-o 


LVceO' Pulsed Limiting Breakdown Voltages 


LV CER' 
LV CES' 
LV CEX' ° r ' 

V CE o( sust ) 

V CER (sust) 

^CEs( sus t) 

V CEX ( sust ) 


These are similar to the corresponding, above 
defined, BV parameters but are measured at 
a specified high current point where 
collector-emitter voltage is lowest. The dura- 
tion of the pulse and its duty cycle must be 
specified. The letter L indicates LIMITING 
Value and is measured outside the negative 
resistance zone of the reverse characteristic. 


W C EO. WcES. UV CEX 

\ lv ce0 



V BE (ON) 


o 



Unsaturated Base-Emitter Voltage 


The base-emitter voltage measured in the 
common-emitter connection at a specified 
collector to emitter voltage and specified 
collector current. 



Vbe<on) — f(T) ^2 -3 mV/°C 

800, 



A-3 


Transistor Glossary of Symbols 



Transistor Glossary of Symbols 


V be(SAT) Base-Emitter Saturation Voltage 

The base-emitter voltage measured in the 
common-emitter connection at a specified 
collector and base saturation currents. 

Vce{SAT) Collector-Emitter Saturation Voltage 

The collector-emitter voltage measured in 
the common-emitter connection at specified 
collector and base saturation currents. 


V BE(SAT>. V CEISAT) 




FORCED BETA 



V RT Reach Through Voltage 

V PT Punch Through Voltage 

The collector-base voltage above which an 
increase of applied voltage can be measured 
in the emitter-base open circuit. 

SMALL SIGNAL PARAMETERS 


C 0 b Common-Base Output Capacitance 

The common-base output capacitance with 
input ac open. 

N j 

c CAPACITANCE 

E fr/ ° C 

— p MEASURE 

OPEN OUTPUT 

CAPACITANCE 


C re Common Emitter Reverse Transfer 

Capacitance 

This parameter is the imaginary part of y re . 

When lc = 0, C re is identical to Ccb- 


Cje Base-Emitter Capacitance 

The capacity of the base-emitter junction at 
a specified inverse voltage with the collector 
open. 

C CB Collector Base Capacitance 

' Collector Base Capacitance measured at 

some Specified Collector Base Voltage. 

Cct 

E° -J- 1 | OC 

.. C ' S T T c “.. 

Cob = Ccb * ~ — Ccb + C C t 

**CE + Ceb 

2) C co 

C CB = C ob (WITH EMITTER GUARDED) 

’• Ccb. Ccb 
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CG e , CG b Conversion Gain, Common-Emitter or 

Common-Base 

The ratio of the output power of a mixer, at 
one specified frequency, to its input power, 
at another specified frequency. This param- 
eter is a function of oscillator injection 
voltage and the mixer operating point. 


CONVERSION GAIN 

1) SPECIFY I c ,Vce 

2) LO LEVEL, CIRCUIT 


.©-It 1 

yS — f } TUNED TO I 


Common-Base Cut Off Frequency 

The frequency at which the hf b (a) is 
reduced to 0.707 of its low frequency value. 

Common-Emitter Cut Off Frequency 

The frequency at which the hf e (/3) is 
reduced to 0.707 of its low frequency value. 

Gain Band-Width Product 

The common-emitter current gain band- 
width product in the frequency range where 
the current gain is falling at approximately 
6 db/octave. 



Maximum Frequency of Oscillation 

This parameter is a device figure of merit 
that is calculated from ft and rb'Cc. 


MAX FREQUENCY OF OSCILLATION 
FREQUENCY AT WHICH MAG = 1 


,MAX = \ / ITriTcc = V PG 


Common-Emitter Power Gain 


POWER GAIN, TRANSCONDUCER GAIN 

1) SPECIFY l c , V CE 

2) fo,^, CIRCUIT, NEUTRALIZED? 



^ fa fa 


Common Emitter Transducer Gain 

A test fixture must be specified. 


POWER DELIVERED TO THE LOAD 
POWER AVAILABLE FROM THE SOURCE 


Stability Limited Gain or Gain 
Maximum Available 

This parameter is a device figure of merit 
and must be calculated from the two port 
"y" parameters. / 


GMA = 10 LOG 


|3S(-^ 


NOT DEFINED FOR K.< 1 
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h Parameters 


-PARAMETERS 



WHERE e t , i 1( e 2 , i 2 ARE SMALL SIGNAL VOLTAGES AND CURRENTS 
THE h - (HYBRID) PARAMETERS ARE DEFINED BY 
e, = hu ij + hi2 e 2 
i 2 = h 2 i ij +h 22 e 2 

AND FOR COMMON EMITTER OPERATION THESE E Q BECOME 
= l^ie *1 * I're 


Common-Emitter Current Gain 

The common-emitter forward current trans- 
fer ratio with output ac shorted. This is a 
complex quantity. 


h - PARAMETERS-COMMON EMITTER 



Common-Emitter Input Impedance 

The common-emitter input impedance with 
the output ac shorted. This is a complex 
quantity. 



Common-Emitter Output Admittance 

The common-emitter output admittance 
with the input ac open. This is a complex 
quantity. 



Common-Emitter Reverse Voltage 
Transfer Ratio 

The common-emitter reverse voltage transfer 
ratio with input ac open. This is a complex 
quantity. 



Maximum Available Gain 

Device figure of merit that must be calcu- 
lated from the two port "y" parameters. 


MAG = 10 LOG 


4 Re (Y^) RE (Y 2 2> 


Maximum Stable Gain 

This parameter is a device figure of merit 
that is calculated from the two port "y" 
parameters. 


MSG = 10 LOG 


Noise Figure 

Noise figure = 10 log-jo F, where F is the 
ratio of total output noise power to the 
output power due solely to the thermal 
noise of the source impedance. 


NOISE FIGURE MUST SPECIFY 
D V C E, lc 
2) R s .f 0 .PBW 
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■W . r b 


rb'Cc 


t d 


tr 


ts 


tf 


Base « Spreading » Resistance 

Equivalent to the real part of hj e at some 
specified very high frequency. 


r b ' MEASUREMENT 


Collector Base Time Constant 


n 


This parameter is a device figure of merit 
and is measured in a specified test circuit. 


r b C c 


Common-Emitter Switching 
Parameters 

In the following, drive circuit conditions and 
collector circuit conditions must be specified. 
The transition times of the input must be 
negligible compared to the measured times. 

Delay Time 

The time interval during turn-on from the 
point when the input pulse at the base 
reaches 10% of its full amplitude to the 
point when the collector pulse changes from 
0 to 1 0% of its maximum amplitude. 


COLLECTOR BASE TIME CONSTANT 
SPECIFY - l c , V C E. FREQUENCY 


SWITCHING PARAMETERS 



Rise Time 

The time interval during turn-on in which 
the collector pulse changes from 10% to 90% 
of its maximum amplitude. 

Storage Time 

The time interval during turn-off from the 
point when the turn-off pulse at the base 
changes from 100% to 90% of its full 
amplitude to the time when the collector 
current has changed from 100% to 90% of 
its maximum amplitude. 

Fall Time 



The time interval during turn-off in which 
the collector pulse decreases from 90% to 
10% of its maximum amplitude. 


y Parameters 


v PARAMETERS 



y PARAMETERS ARE DEFINED BY 
•i =Yii e i + Yl2 e 2 
*2=Y21 «1 + Y22<i2 

OR IN COMMON EMITTER NOTATION 
'1 = Yie *1 + Yr. *2 
*2 = Yf« *1 + Yoe 
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V fe 


y 


oe 


Yre 


Common-Emitter Forward Transfer 
Admittance 

The common-emitter forward transfer admit- 
tance with output ac shorted. This is a 
complex quantity (gf e + jbf e ). 


Common-Emitter Input Admittance 


y PARAMETERS-COMMON EMITTER 


•c 


Yf. 


Wb. 


The common-emitter input admittance with 
output ac shorted. This is a complex 
quantity (g ie + bj e ). 


Common-Emitter Output Admittance 

The common-emitter output admittance 
with input ac open. This is a complex 
quantity (g oe + jb oe ). 


Common-Emitter Reverse Transfer 
Admittance 

The common-emitter reverse transfer admit- 
tance with input ac shorted. This is a 
complex quantity (g re + jb re ). 





0 



0 


0 


LARGE SIGNAL PARAMETERS 


Collector Efficiency 

This parameter applies to oscillators and 
class C amplifiers, predominantly. It is 
defined as the ratio of RF Power Out/DC 

Power In. 

r? - COLLECTOR EFFICIENCY 

P 0 (RF) V j 

Tj _ 

PlN(DC) l C XV CE 

P 0 Power Out 

This parameter applies to oscillators. The 
units are watts and a test circuit must be 
specified. 

Po 

1 OSC 1 J P0WER 1 

METER 

SPECIFY - l c . V CE UNDER QUIESCENT CONDITIONS 

THERMAL PARAMETERS 

i 

Rjh Internal Junction-to Case Thermal ! 

Resistance 

The rated increase of junction temperature 
with respect to the case temperature per 
unit of dissipated power. It is also called 
Thermal Resistance with infinite heat sink. 

e JC Junction-to Case Thermal Rating 

0 JA Junction-to Ambient Thermal Rating 
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| DC PARAMETERS | 

BVpGO (V) Drain-Gate Breakdown Voltage with Source Open- 

or BVqdO Circuited 

The breakdown voltage of the drain-gate junction, 
measured at a specified current with the source 
open-circuited. 

o—_ 

A A 

G ^) V 0GG/O( 'G 


BVgGO (V) Source-Gate Breakdown Voltage with Drain 

or BVqsQ Open-Circuited 

The breakdown voltage of the source-gate junction, 
measured at a specified current, with the drain 
open-circuited. 


cJwQt, 


bvqss (V) 

or BV, V(BR)GSS 


Source-Gate Breakdown Voltage with Drain- 
Source Shorted 

The breakdown voltage of the source-gate and 
drain-gate junctions, measured at a specified 
current with the drain-source shorted. 


t ° r\ 

G C^) V GS 


IDGO (PA) 
or IqDO 


Drain-Gate Leakage Current, Source Open-Circuited 

The leakage current of the drain-gate junction, 
measured at a specified voltage, with the source 
open-circuited. 


V DG JZ tm V 0G 



Ip (/<* A) 
or lD(ON) 


ID(OFF) (pA) 


IDSS (mA) 


lG (pA) 
or lG(ON) 


Drain OIV1 Current 

The drain current, measured at a specified drain- 
source voltage and gate-source voltage. 

Drain Cutoff Current 

The drain cutoff current, measured at a specified 
drain-source voltage and gate-source voltage. 


Drain Saturation Current 

The drain current, measured at a specified drain- 
source voltage with the source shorted to the gate 
(V G S = 0) 

Gate Leakage Current with Drain Current Flowing 

The gate leakage current, measured at a specified 
drain current and drain-gate voltage. 


Vqs “7ZT v G s 


v ds ^fv DS 


-ci) P.-t 


IGSS (pA) 


Gate-Source Reverse Leakage Current with Drain- 
Source Shorted 

The gate-source reverse leakage current measured 
at a specified gate-source voltage. 
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Ciss (pF) 
or Cj ss , C ( 


gss 


Common-Source Input Capacitance 

The common-source input capacitance measured 
between the gate and source with the drain A— C 
shorted to the source at specified drain-source and 
gate-source voltages. 



v ds 


Coss (pF) 
or C os , Cd ss 


Common-Source Output Capacitance 

The common-source output capacitance, measured 
between the drain and source with the source 
A— C shorted to the gate at specified drain-source 
and gate-source voltages. 
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C r $s (pF) 
or C rs , Cdg 


e n (nV/\/Hz) 
or e m V n , E n 


gfg (mV ) 
or yfg 


gfs (mV) 
or g m / Y f s , 
Re|Yf s | 


9iss (MV) 
or Yj s 


9oss (mV) 
or Y os 


Gpg (dB) 


Gp S (dB) 


i n (pA/VHz) 


Common-Source Reverse Transfer Capacitance 

The common-source reverse transfer capacitance, 
measured between the drain and gate at specified 
drain-source and gate source voltages. 


Equivalent Input Noise Voltage 

The equivalent input noise voltage per unit band- 
width, measured with the input A— C shorted to 
the source at a specified operating condition. 




Common- Gate Forward Transconductance 

The common-gate forward transconductancewith 
the output A— C shorted. This is a complex quanti- 
ty (gfg + j'bfg)- 



>D 


Common-Source Forward Transconductance 

The common source forward transconductance 
with the output A— C shorted. This is a complex 
quantity (gf s + jbfs>- 


Common-Source Input Conductance 

The common-source input conductance with the 
output A— C shorted. This is a complex quantity 
(Qis + ibis)- 


Y fs = 


V GS 


Vqs = 0 



Common-Source Output Conductance 

The common source output conductance with the 
input A— C shorted. This is a complex quantity 
(9os + Jbos)- 


'd 



v ds 


Common-Gate Power Gain 


The common-gate power gain is the ratio of out- 
put power to input power. 

Common-Source Power Gain 


G p = 10 logio 


Po 

p r 


The common-source power gain is the ratio of out- 
put power to input power. 


Equivalent Input Noise Current 

The equivalent input noise current measured with 
the input open-circuited under specified operating 
conditions. 
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NF (dB) 


Spot Noise Figure 


Noise figure = 10 log-jo F were F is noise factor 
which is the ratio of the total output noise power 
to the output noise power of the source. Measured 
at specified operating conditions and source resis- 


Total Output Noise Power 
Source Output Noise Power 


COMMON-SOURCE SWITCHING PARAMETERS 

In the following, drive circuit conditions and drain 
circuit conditions must be specified. The transition 
times of the input must be negligible compared to 
the measured times. 

Turn-On Delay Time 

The time interval during turn-on from the point 
when the input pulse at the gate reaches 10% of its 
full amplitude to the point when the drain pulse 
changes from 0 to 10% of its maximum amplitude. 


The time interval during turn-on in which the 
drain current pulse changes from 10% to 90% of 
its maximum amplitude. 



v DD~ v DS(ON) 


td(OFF) 


Turn-Off Delay Time 

The time interval during turn-off from the point 
when the turn-off pulse at the gate changes from 
100% to 90% of its full amplitude to the time 
when the drain current has changed from 100% to 
90% of its maximum amplitude. 


r*--' 


The time interval during turn-off in which the 
drain current pulse decreases from 90% to 10% of 
its maximum amplitude. 


DUAL FET PARAMETERS 


BVqi, G2 (V) 
or BVqi-2 


CMRR (dB) 
or CMR 


Gate to Gate Breakdown Voltage 

The breakdown voltage of the gate to gate junc- 
tions, measured at a specified current. 


Common-Mode Rejection Ratio 

The common-mode rejection ratio is the ratio of. 
the change in differential gate voltage with a 
change in the drain to gate voltage. 

CMRR = 20 logio 



AV GS 

*D ( D 
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gf s 1_2 (%) Common-Source Forward Transconductance Ratio 

or 9fsl/gfs2 (Match) 

The transconductance ratio = gfs 1 /9fs2 x 100 (%) 
measured at specified drain-gate voltage and drain 
current. 


9oss 1-2 (mV) Common-Source Output Conductance (Match) 

or 9os1— 2 

Output conductance match = |g 0 s 1 — 9os2l measured 
at specified drain-gate voltage and drain current. 


•DSS1— 2 (%) Drain Saturation Current Ratio (Match) 

or IDS 1—2/ 

, DSSl/ , DSS2 The drain saturation current ratio = I DSS1 / 

•DSS2 x 100% measured at specified drain-source 
voltages. 


IqI 2 (pA) Differential Gate Leakage Current 

Differential gate leakage current = 1 1 G 1 — * G2 1 
measured at specified drain-gate voltage and drain 
current. 


lG1, G2 (PA) 


VGS1-2 (mV) 
or AVqs, V os , 
IVGS1-VGS2I 


AVqs 1—2 (MV/°C) 
or A|Vqs1- 
V G S2l/AT 
AV os /AT 


Gate to Gate Reverse Leakage Current 


*G1,G2 


The gate to gate reverse leakage measured at a 
specified voltage monolithic dual with diode isola- 
tion shown. 



Differential Gate-Source Voltage 

The differential gate-source voltage, measured at a 
specified drain-gate voltage and drain current. 


Differential Gate-Source Voltage Drift 


The differential gate-source voltage drift is the 
change in the differential gate-source voltage with 
a change in device temperature at a specified 
operating condition. 


AVqs 

AT 


(VGS1-VGS2)lTl - (VGS1- v GS2)lT2 

Ti-t 2 
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f/WX National 
Jlm Semiconductor 


inches Package Outlines 

Dimensions are in 

(millimeters) 

Numbers in parentheses behind package titles areNS internal package codes. 


SYMBOL 

INCHES 

(MILLIMETERS) 

MIN 

MAX 

A 

0.250 (6.35) 

0.450(11.43) 

0E 

0.038 (0.965) 

0.043(1.092) 

<(> B 


0.875 (22.225) 

K 

0.420(10.668) 

0.440(11.176) 

M 

0.205 (5.207) 

0.225 (5.715) 

C 


0.135 (3.429) 

D 

0.312 (7.925) 


0H 

0.151 (3.835) 

0.161 (4.089) 

F 

1.177(29.896) 

1.197 (30.404) 

n 


0.525 (13.335) 

r 2 


0.188 (4.775) ' 

G 

0.655 (16.637) 

0.675 (17.145) 






SEATING PLANE 



TO-5 (04) 


PIN T 


1 E 

2 B 

3 C 



TO-18(02, 11, 19) 


0.209-0.219 


0.178-0.191 


(5.309-5.563) 

0.188-0.210 

(4.521-4.851) 

SEATING PLANE -i 


<4.775- 

r_5.334) 


: 

: ’ 



0.030 

(0.762) 

MAX 

0.016-0.019 


(0.406-0.483) 




PIN 

T (02), (19) 

1 

E 

2 

B 

3 

C 


PIN 

FET N (02) 

1 

S 

, 2 

D 

3 

G 


PIN 

FET P (11) 

1 

S 

2 

G 

3 

D 


TO-39 (10, 16)* 




0.036-0.048 

(0.914-1.219) 




TO-39 (17) LO-PROFILE 


TO-46 (06) 



PIN 


T 


E 

B 

C 




SEATING 

PLANE 


1 


0.012-0.019 

(0.305-0.483) 


0.209-0.230 

(5.308-5.842) 

0.178-0.195 

(4.521-4.953) 


L__L 


1 


a o 


T* 0.075-D.0E 

| 7 < 1 . 905-2.41 
f nsnn 


0.040 

(1.016) 

MAX 



TO-52 (07, 18) 


PIN 

t 08) ; 

FET (07) 

1 

E 

S 

2 

B 

D 

3 

C . 



G 


TO-71 (08, 12) 


PIN 

T (08) 

FET (12) 


F 

SI 

2 

8 

D1 

3 

C 

G1 

5 

E 

S2 

G 

B 

D2 

7 

C 

G2 



(4.521-4.851) 


SEATING PLANE , 

-4= 


(4.775-5.334) 


X 

0.030 


W 


(0.762) 

MAX 

0.016-0.019 


01 Dffi_L 

X 0.500 



u ~ u ™ y/x U.lUO-U.l 

-1-168) V/ (0.711-1.: 







TO-99 (22) 


PIN 


FET 


TO-126 (38) 


1 

S 

2 

D 

3 

G 

4 

SUB 

5 

S 

6 

D 

7 

G 

8 

NC 



(2.311-2.464) 

0.020-0.026 


(0.50B-0.660) 

0.025-0.035 


(7.366-7.874) 

0.145-0.155 


(3.683-3.937) 

0.148-0.150 


(3.759-3.810) 


3 TYI 

, A 

(M2*Io. 


(0.381-0.635) 


(2.413-2.667) 


(1.143- 1.397) 


Pin 1 . Emitter 

2. Collector 

3. Base 


When mounting the device, torque not to exceed 
6.0 in lb. 

If lead bending is required, use suitable clamp or 
other supports between transistor case and point 
of bend. 


TO-220 (37) 


PIN 

PACKAGE 35 

PACKAGE 36 

T 

T 

1 

Emitter 

Emitter 

2 

Base 

Collector 

3 

Collector 

Base 



Pin 1. Base 

2. Collector 

3. Emitter 



NOTES: 

1. ALL DIM. ARE IN INCHES AND ARE REF. 
UNLESS TOLERANCEO. 

2. .043-.057 LEAD WIDTH WITHIN 0.100 
OF BODY. 








D DUAL-IN-LINE PACKAGE N (39) 


0.770 



(8.255 


+0.635N 

-0.381/ 


ACKAGE 

:ode 

JEDEC 

CODE 

NS PACKAGE 

CODE 

JEDEC 

CODE 

02 

TO-18 Glass 

37 

TO-220 BCE 

03 

TO-5 Glass 

38 

TO-126 ECB 

04 

TO-5 Glass 

39 

TO-116 14- Lead M/DIP CN 

05 

TO-71 Diff. Amp. TO-18 

40 

TO-116 14-Lead Ceramic DIP CD 

06 

TO-46 Solid 

41 

TO-116 14-Lead Molded Array 

07 

TO-52 Solid 

56 

TO-100 10-Lead Header 

08 

TO-71 Diff. Amp. TO-18 

57 

TO-100 10-Lead Header 

09 

TO-39 Solid Kovar 

58 

16-Lead Side Braze DIP 

10 

TO-39 Solid Steel 

59 

16-Lead Size Braze DIP 

11 

TO-18 Glass SDG 

60 

8-Lead Molded DIP, Plastic (CN) 

12 

TO-71 Glass TO-18 Diff. Amp. 

61 

14-Lead Molded DIP, Plastic (CN) 

13 

TO-46 Header/TO-72 Can (4-Lead) 

62 

16-Lead Molded DIP, Plastic (CN) 

16 

TO-39 Solid Kovar 

63 

14-Lead Side Braze DIP 

17 

TO-39 Solid Steel Low Profile 

64 

14-Lead Side Braze DIP 

18 

TO-52 Glass 

65 

14-Lead Ceramic DIP (CJ) 

19 

TO-18 Solid 

66 

16-Lead Ceramic DIP (CJ) 

22 

TO-5 10- Lead 

67 

8-Lead Molded DIP (CN) 

23 

TO-72 Glass 4-Lead TO-18 SGD 

69 

TO-92 3-Lead Top Gate Plastic GSD 

24 

TO-78 Glass TO-5 Diff. Amp. , 

71 

TO-92 BEC 

25 

TO-72 4-Lead TO-18 EBC 

72 

TO-92 EBC 

27 

TO-78 Diff. Amp. TO-5 

74 

TO-92 ECB 

28 

TO-72 4-Lead TO-18 BEC 

75 

TO-92 Faraday Shield EBC 

29 

TO-72 Glass TO-18 SDG 

76 

TO-92 Faraday Shield BEC 


4-Lead Top Gate 

77 

TO-92 CBE 

30 

TO-78 Diff. Amp. TO-5 

78 

TO-92 Faraday Shield CEB 

31 

TO-202 ECB 

79 

TO-92 C-E 

32 

TO-126 EC- 

90 

Mini-Watt ECB 

35 

TO-202 EBC 

91 

Mini-Watt EBC 

36 

TO-202 BCE 

98 

TO-3 


Package Outlines 





The Data 
Bookshelf: 

Tools For 
The Design 
Engineer 

National Semiconductor’s Data Bookshelf 
is a compendium of information about a 
product line unmatched in its breadth in 
the industry. The fifteen independent 
volumes that comprise the Bookshelf - 
over 5000 pages - describe in excess of 
6000 solid-state devices; devices that 
span the entire spectrum of 
semiconductor processes, and that range 
from the simplest of discrete transistors 
to microprocessors - those 
most-sophisticated marvels of modern 
integrated-circuit technology. 

Active and passive devices and circuits; 
hybrid and monolithic structures; discrete 
and integrated components . . . Complete 
electrical and mechanical specifications; 
charts, graphs, and tables; test circuits 
and waveforms; design and application 
information . . . Whatever you need you’ll 
find in the designer’s ultimate reference 
source - National Semiconductor’s Data 
Bookshelf. 

Ordering 

Information 


All orders must be prepaid. Domestic 
orders must be accompanied by a check 
or a money order made payable to 
National Semiconductor Corp.; orders 
destined for shipment outside of the U.S. 
must be accompanied by U.S. funds. 
Orders will be shipped by postage-paid 
Third Class mail. Please allow 
approximately 6-8 weeks for domestic 
delivery, longer for delivery outside of the 
U.S. 


National 

Semiconductor 



Data Bookshelf Order Form. 

Please send me the volumes of the National Semiconductor DATA BOOKSHELF 
that I have selected below. I have enclosed a check or money order for the total 
amount of the order, made payable to National Semiconductor Corp. 

Name Purchase Order # 


Street Address : 

City State/Country Zip 

copies @ $4.00, CMOS Databook, 3/75 Total $ 

copies @ $4.00, Interface Databook, 10/75 Total $ 

copies @ $4.00, Linear Applications, Vol. I Total $ 

; copies @ $4.00, Linear Applications, Vol. II Total $ 

copies @ $4.00, Linear Databook, 6/76 Total $ 

copies @ $4.00, Memory Databook, 1/76 Total $ 

copies @ $3.00, Microprocessor Applications in 

Business, Science and Industry, 1977 . . Total $ 

copies @ $4.00, Microprocessing Handbook, 3/76 Total $ 

_ copies @ $4.00, MOS/LSI Databook, 1977 Total $ 

__ copies @ $3.00, Power Transistor Databook Total $ 

copies @ $3.00, Pressure Transducer Handbook, 1977. . Total $ 

copies @ $3.00, Special Function Databook, 4/76 Total $ 

copies @ $3.00, Transistor Databook, 5/74 Total $ 

copies @ $4.00, TTL Databook, 2/76 Total $__ 

copies @ $3.00, Voltage Regulator Handbook, 5/75 Total $ 


Subtotal $ 

(California Residents Add 6% Sales Tax*) $ 

Grand Total $ 

Mail To: 

NATIONAL SEMICONDUCTOR CORP., c/o MIKE SMITH 
P.O. BOX 60876, SUNNYVALE, CA. 94088 

Postage will be paid by National Semiconductor Corp. Please allow 4-6 weeks for delivery. 

*(San Francisco Bay Area Residents Add 6V2% Sales Tax) 
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